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Boys! Enroll in | 


Fisher Body 
Craftsman’s Guild 
with 
CADILLAC-LLA SALLE DEALERS 


VERY READER of this 

magazine should study 
carefully the announcement 
of the formation of the 
Fisher Body Craftsman’s Guild, to be found 
‘on pages 10 and 11 of this issue of Popular 
Science Monthly. 
This new movement is of such importance 
and value that the Cadillac Motor Car Com- 
pany extends its congratulations to the youth 
of America in general and to the readers of 
PopularScience Monthly in particular, because 
of the rare opportunity the new Guild offers. 
Here is a remarkable chance to test and de- 
velop your skill as a craftsman. Every boy 
joining the Guild will work along creative 
lines and will express his artistry and develop 
his craftsmanship in modeling Napoleonic 
coaches. 
Membership in the Guild offers even greater 


CADILLAC MOTOR 


possibilities than the oppor- 
tunity to develop individual 
craftsmanship. Importane 
awards will be granted by the 
Fisher Body Craftsman’s Guild for the best 
work selected by the judges, These awards in- 
clude four 4-year university scholarships worth 
$5000 each, 96 valuable state awards, and 
many general awards for special proficiency. 
The winners will thus solve the problem of 
financing their college educations; and it is 
not too much to predict that many will also 
find the door wide open for a lifelong carcer. 


Read the announcement carefully and then 
enroll as a member of the Fisher Body Crafts- 
man's Guild with the Cadillac-La Salle dealer 
in your community. These men, representing 
cars that carry the highest expression of Fisher 
Body craftsmanship, will furnish you with all 
the details and extend to you a cordial welcome. 
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Follow the plan given in the new edi- 
tion of this famous book, and win 
financial independence. The plan works 
just as surely whether you are now ea 
Jag $1,000 or 100,000 a year 
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knight Investments 
In One 


How the Investment Trust Taps Eight Sources 
OF Profit for the Small or Large Investor 


RAXTON checked the column of 
figures once more, picked up the 
report and walked into Morgan's 
office. Both men held responsible 

positions in The City Contracting Cor- 

tion, and were close friends. primarily 

by virtue of being neighbors at home. 
Ralph Morgan was just finishing a tele- 
phone conversation as Braxton came into 


| the little office. 


s. Knowles. I received your litera- 
ture. and from what I can make out the 
preferred stock does look like a good buy’ 
now... no I haven't, but you'll hear from 
me shortly. . . all right,” good-bye.” 

“Well Ralph. what are you buying now 

“Oh, just thinking about buying some 
more Investment Trust preferred stocks,” 
his friend replied, 

“Investment Trust? Say. tell me about 
it, won't you? T've heard a lot about 
Investment Trusts lately. What do In- 
Yestment ‘Trusts offer that makes them 
attractive?” 

“All right. I'll tell you. Generally 
speaking there are about six different ty 
of investment trusts. ‘The one T have in 
mind is known as “The General Manage- 
‘ment Investment Trust.” Here tremendous 
importance is placed upon management, 
because this type of trust can change its 
holdings at will, An A-L Management 
‘Trust will always reveal at its directing 
helm. men of proven ability. men whose 
records are absolutely unimpeachable, 
And while these men are responsible to a 
Board of Directors. consisting of financial 
leaders throughout the banking and indus 
trial centers of the country. in their hands 
lies the power of buying and selling the 
securities which the Trust holds. The 
Management Type of Trust never holds 
‘more than a small proportion of any 
company’s securities. Its holdings, rep 
sent a wide diversity of securities, thereby 
maintaining a position that enables the 
Trust to quickly turn over certain securi- 
ties and buy others when such a_po 
seems advisable. Also this type of Trust 
can invest its money in call loans. and 
never buys securities on margin or sells 
short. So much for the trust in question, 

‘Now for the next point—Why 
their stock attra AU present 
preferred (no par) is selling at about $40 
a share—and since they pay a $3.00 an- 


nual dividend. if you bought now, you 
would be getting 713% for your money. 
What's more, if this investment trust were 


to liquidate its holdings right now—each 
share of preferred stock would be worth 
close 0 $60.00." 

“How is that possible?” interrupted 
Braxton. 

“Well, i 


‘wouldn't be possible in a 


really normal market, where true values 
determined the stock prices, But now, 
due to conditions in general, and due to 
the fact that investment trust securities 
have not recovered their justified strength, 
undermined by the near panic in Novem: 
ber—almost all of them are in the same 
peculiar situation of being available at 
prices below their liquidating values.” 
“That certainly “sounds interesting, 
Ralph, But now (ell me why investment 
trusts of the General Management Type 
«an do more forthe individual investor 
than he can for himself. Accordin 
modern. buxiness_princpies—the. jobber 
is being displaced along many lines by 
“direct-to-the-consumer’ methods, There 
you have an elimination of one step that 
benefits the ultimate purchaser greatly, 
Evidently, though, this doesn't hold true 
for investment trusts. 
it doesn’t” Morgan replied. “Here 
you have exactly the reverse condition. 
‘The individual buys Investment Trust 
Stock and thereby” becomes a pro-ral 
share holder in the securities which that 
‘Trust holds.” 
“But can't he buy those same stocks 
himself and save the intermediate cost?" 
“He can, but there are factors designed 
to benefit ‘him much more through, pur- 
chasing investment trust, securities, 
“I still don’t see why,” Braxton asked. 
“Well.” Morgan began, and then chang: 
ing his mind, opened a desk drawer, and 
pulled out apiece of paper. 
said, “is a chart showing 
ways which place an investment trust of 
this type in a. position to make more 
nioney for the individual investor than he 
can for himself. 
very carefully 


‘Continued on page 6) 


cht specific | 


Braxton read the chart | 
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Quit Work at 55 


IIIS page tells how you can pro- 
videalifeof leisure foryourselfby 
following a simple financial program 
called the Retirement Income Plan. 
You don’t have to be wealthy to 
follow this plan, All you have to do 
is to make a deposit of a few dollars 
4 month—the exact amount depend- 
ing on your age. 

Your retirement income begins at 
any age you say—35, 60, or 65. It 
can be any amount you wish—$100 
4 month, $200, $300, or more. 

This life incomeisassure andas safe 
as a government pension. Ic is uncon- 
ditionally guaranteed to you by the 
Phoenix Mutual Company, a 79-year~ 
old company with assets of over 135 
million dollars. 

Once you have provided an income 
for yourself underthePhoenix Mutual 
Retirement Income Plan, you may 
rely on that income completely and 


Retirement 
Income Plan 


Here f ovhat $209 a. month Retieemene 
Income Plan will da for yous 
Te guarantees when you are $5 
A Moathly Toco frie a $20, which 
euros eeu of $20,000 aa perha 
dcpending on how long you live. 
peter, a Gath Selemee of $90,300 
larantees upon death from 
cause before age 55 
ACash Payment 0 your beeftary of 20, 
(Or a Monthly Income for life ae 
Te guarantees upon death from 
.Eidental meat before age 93 
A Cash Payment ro your bencficiary of $8,000. 
5a Monthly Tao for hie 
1 guarantees in event of permanent 
otal disability before age 35 
‘A Monthly Income of $200. Plans fr 
efor retiement ae age 69 0c 65 
Svailable 


Ie 


also 


implicitly. Nothing 
canstopit.Nothingcan 
delay ic. Nothing can 
take that income from 
you, 

There are other bene- 
fits which may be in- 
cluded in this plan. A 
guaranteed income for 
your wife, in case any- 
thing happe 
Money to send your 
children to college. 
Money for emergen- 
cies. Money to leave 
your home free of debr. 
Money for other needs. 
Send for the facts 
Pethaps the greatest 
advantage of the plan 
is this: The minute you 
pay your first deposit, 
your biggest money 
worries begin to dis 
appear. Even if you 
were totally and per- 
manently disabled the 
next day, youwould notneel toworry 
about finances. Shortly thereafter, 
you would be paid a regular monthly 
incometoliveon. Yourdeposits would 
be paid by us out of a special reserve 
fund provided for that purpose. For 
completeness, for safety, for absolute 
freedom from money worries, there is 
nothing that can equal the Phoenix 
Mutual Retirement Income Plan. 

Think of ic—the thrill of it! The 
rockbound security of it! A guaran- 
teed income you cannot outlive. What 
a load off your mind. What a weight 


to you, 


* off your shoulders. The sudden lifting 


of your biggest financial worries gives 


@) PHOENIX MUTUAL 


LIFE INSURANCE COMPANY 


Home Office: Hartford, Conn. 


First Policy issued 1851 


A guaranteed incime of $200 4 month for life 


you a new lease on life—a new out- 
look—a new freedom you never ex- 
perienced before. 

An interesting 28-page book called 
“How to Gee the Things You Want, 
explains how this plan works. Send 
for yourcopy today. 
There is no cost. 
There is no obliga- 
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“That's all very pretty, Ralph. but T 
know no more about it now, than you 
know about sun worship among the Aztecs, 
assuming that you don't know anything 
about that.” 

“T don't. Charlie. Maybe the chart does 
need a littie explaining. Let's see 

Number One is Cali Money—which as 
you know is money loaned by banks to 
| brokerage houses for cavering stock pur- 

chases. The interest charges may Va 
from under 1%, to over 20%. Since the 
| minimum amount accepted by banks is 

usually $100,000, there are few individuals, 
who can put their money out on call, 
Certainly you can't 

“Guess not,” smiled Braxton, 

Neither cin I, or any average i 

vidual investor.” Continued Morgan. “Or 
course an investor might club together 
with a number of friends and raise that 
amount. But then they could not take 
advantage of another consideration. The 
call rate in New York may be 5¢ and in 
Tokio it may be 10% at the same time. 
The investor couldn't know that. Even 
if he did. he would have no way of putting 
hhis money on call in Tokio. Whereas the 
investment trust can tell its New York 
Bank to communicate with its Tokio 
Correspondents and have them place a 
Jump sum on call in that city, thereby 
gaining a 5*% difference in interest right 
there.” 

“That point is clear enough, but where 
does the rust get all this extra money 10 
play with 

‘ot all of their funds are in securities 
at any one time. There is always a cash 
reserve. some of which is used for just 
such a purpose as call loans, if i is advan- 
tageous to do so. 

“AIL right 


Ralph, next is Arbitrage. 
What in the name of finance is that 
‘Arbitrage is the simultancous buying 


and selling of securities in different mar- 
kets—for the purpose of profiting by’ the 
difference in price that may be prevalent 
in such markets. In other words, suppose 
fan investment trust learns that a certain 
stock can be sold for 60 on the Chicago 
Stock Exchange. Inguiry in New York 
reveals the fact that it can be bought on 
Wall Street for 58. Simultaneous orders 
for buying and selling will then reward 
the investment trust with a. two point 
profit and an immediate turnover. T have 
been told that one investment trust made 
its entire year's dividend on just such a 
transaction, without in any way changing 
its investment position. The average 
investor is not in a position to do this. He 
cannot have the necessary facilities for 
operating on the different exchanges at 
the same time. 
“Clear enough, Ralph, Proceed.” 

‘ext is the question of underwritin 
Practically every sound trust in the coun- 
try today, with proper connections, can 
join underwriting syndicates who intend 
to finance new companies or new enter- 
prises which offer proof of success. and 
subsequent profits for the underwriters. 
Again the Tack of adequate funds stops 
the average investor, who ordinarily has 


Eight Investments in One 


(Cantinard fron pase 4) 


his hands full in securing enough mor 
to subscribe to a smal block of securities, 
Jet alone finance a whole issue! 

“Number Five is Wholesale Purchasing, 
Here the Investment Trust through the 
influential connection of its Management 
and Board of Directors isin a position to 
realize immediate profits by buying from 
banking houses new issues, such as stand- 
ard bonds, ele—if_ they 30 desire—at 
wholesale ‘prices, In many instances, 
investment trusts are approached before 
the issue is open to the public, and if they 
do buy. the transaction involved often 
raises the price of the issue. when it is 
released to the general market 

“That seems reasonable. Now, next is 
Selective Purchasing 

“That is simply the close, thorough and 
expert examination of hundreds of securi- 
ties both here and abroad, for the purpose 
‘of selecting the most attractive values 
obtainable. Obviously. the individual is 
‘once more handicapped by lack of knowl: 
edge and funds—whereas the investment 
‘rust under efficient management can call 
upon its complete staff of statisticians and 
economists for an analysis. of any cone 
templated purchase—and, of course, act 
accordingly 

Number Six is Broad Diversification 
of Risk. If you have $5,000 to invest, 

‘ou'd be doing well by. spreading that 

ry over a dozen dilferent securities 
But if you put that amount of any 
sum, for that matter, into Investment 
‘Trust Securities you will hold pro-rata 
1 do, a certain share of each of the 200 


‘or more diversified investments, both 
domestic and foreign, which make up the 
Ts that clear?” 


thy which is meant the 
funds obtained by the trust through the 
sales of its own bonds, On these they pay 
around 5 or 6%. According to the state- 
ment of a leading industrial banker, well 
managed, soundly organized Investment 
Trusts should have no difficulty under 
normal conditions in earning from 10 10 
13 on that money, Naturally the holder 
of trust securities shares in the profits, 
obtained by the difference in these two 
sets of interest rates. ‘The Investment 
Trust can do this—the 
ean. not. 


“Last is the matter of Intelligent Tnter- | 


national Diversification. It is generally 
acknowledged today that the wise investor 
should hold some international securities 
In every financial center of the world, in 
Hamburg, Berlin, Stockholm, Brussels, 
London and Paris, issues of exceptionall 

attractive values’ are constantly being 
offered. But how is the individual to 
determine the good from the bad, how is 
hhe to act upon this judgment? He cannot. 
For, again he is hampered by lack of infor- 
‘mation and sometimes, resources. Yet, by 
purchasing Investment, Trust Securities 
he becomes a part holder in the finest 
international issues available. The well 
managed trust, through its banking con- 
nections all over the world has access to 


the most reliable (Continued on page 7) 
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Eight Investments 
In One 


(Continued jvm 9 


sources of information, and through its 
strong financial position, can take advan- 
tage of a good buy when it appears 

“Well, Charlie, that’s the story as I 
understand it, A'good Investment Trust, 
in any case, can always do as well as the 
individual investor. Under normal circum- 
stances, I have shown you eight ways in 
which «& General Management Trust can 
make more money for the individual than 
he can for himself 

“What you sty, certainly sounds con- 
vincing, Ralph, When I have money 
fovest TU certainly keep in mind what 
you've told me. 


Note: The telephone conversation be- 
tween Morgan and his broker took place 
fon July 24th. At that time all soundly 
organized investment trusts offered excep 
tionally fine values. Not having yet 
recovered from the successive crashes in 
November, 1929, and June of this year, 
y were’ still selling below their liqui- 
Of course it is impossible 
future position they will 
hold with respect to the rest of the mar 
ket—but it does appear safe to say that 
when this article appears, investment 
trusts will still be offering ‘opportunities 
worth careful consid 
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GUARANTEE 


PoruLan Screxce 


MONTHLY guarantees every 
article of merchandise adver 
ted ts ‘columns "Readers 
wi y products advertises 
in Porutam SCIENCE 
MonTHLy may expect them 


Tools, Radio Appa 

Burners and Refrigerators ad: 
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lt’s amazing what you get 


*35,000,000 words (equals 500 books) 
*15,000 illustrations 

+500 maps—a complete atlas 

*3,500 expert contributors 


Completely 


NeW ENCYCLOPAEDIA 


at the lowest pric 
in 60 years 


ERE beyond question is your money's worth, ani! 

more, actually the most profitable investment you 

could make. That fuct, and that fact alone, explains 
the tremendous success of the new Encyclopaedia Britannica. 
It explains why 50,000 families have already purchased 
this greatest knowledge book of all times. 

The valve is really amazing. Just consider what the new 
Britannica gives you! Twenty-four thousand pages of text, 
fifteen thousand illustrations, hundreds of maps—ail in 24 
compact volumes. Five hundred books would not give as 
much, and they would cost you many times more. 


Greatest Knowledge Book 

Here is all the knowledge of all the 
world the most complete, authentic and 
Upto-date sumnary ofall mats achieve: 
bverare vesistefer, 


versity, Dr. Walter Dill Scott. 


rely upon, because itis written through- 


fascinated hours poring over the illustra. 
tions alone. But you can consult it for 
Profit too. “It has more practical value 
than had any preceding work intended to 
Present a summary of human learning,” 
says the president of Northwestern Uni- 


BRITANNICA 


BOOKCASE TABLE INCLUDED 
sndsomne bookcase table, 
‘mahogany, is included 
with every set Its amazing 
hat you get for your money. 


New Low Price—$5 Down 

And it is not expensive. This new 
Britannica represents a triumph in lower 
encyclopaedia prices. You can buy it to- 
day at a new low price—a price lower, in 
fact, than that of any completely new 
Britannica in 60 years. Under our time: 
Payment plan, an initial deposit of only 
$5 brings the 24 volumes to your home. 


out by authorities—by 3,500 experts 
from fifty countries, 

“It is the best evidence of the great 
prestige of this encyclopaedia,” says Carl 
Van Doren, “that its editors have been 
able to include among their contributors 
‘t0 many of the busiest as well as the most 
expert men and women now or recently 
alive. The list is overwhelming.” 


Fascinating—Practical 
‘HIS “new model” encyclopaedia 
brings you illustrations on an unpre- 
cedented scale—15,000 of them. Gorgeous 
color plates, superb half-tones, skilful line 
enwings enable you to see’ as well as 
read, 
“Merely to browse in this new Britan- 
nica is an adventure. ‘You can. spend 


RAY LYMAN WILBUR says: 


edition have rendered a real service to all English-speaking peoples.” 
—Ray Lyman Wilbar, Secretary of the Interior 


For All The Family 

"EN eager to fet ahead find it a real 

aid to greater earning power. 

Women use it as a guide in all the activi- 

ties of the home and in their outside inter- 

ests. Children revel in it. “It satisfies the 

needs of curious readers, whether eight or 

eighty years old,” says James Harvey 
Robinson. 

Your children especially will benefit 
by having all knowledge at hand and 
easy to look up as it this “new 
model” encyclopaedia. It will make their 
school work easier, more interesting and 
more profitable. It will teach them 
to use their minds, think accurate- 
lyand reason keenly. It is theone 
book they will never outgrow. 


6 - PAGE 
FREE BOOKLET 


ENCYCLOPAEDIA BRITANNICA 
‘342 Madison Avenue, New York City 
WITHOUT OBLIGATION— 
Please send me, by return mail. your SS:page 
ilustrated booklet with color plates and maps from 
then together with low price ofr, ete 
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O pportunity for Boys in the United States 


University Scholarships ... Industrial 


Recognition 


National, State and General 


Awards valued at $50,000 
FISHER BODY CRAFTSMAN’S 


Open to Boys 12 to 19 inclu 


Boys! I founding the 
Body Craftsman’s Guild, Fisher Body 
Corporation opens to boysin the United 
States literally a new world of oppor- 
tunity. @ For those who demonstrate 
surpassing skill for fine craftsmans! 
a series of valuable awards is planned 
1s to higher education 
coll 


to open the de 
in your choice of the lew 
in the land—to indus- 


trialrecognition—and to other benefits 
and honors. ¢Tomany aboy,member- 
ship in this Guild thus will mean the 
deciding influence in life—an educa- 


tion, a career, and the rewards that 
come with success. @ The Fisher Body 
Craftsman’s Guild is established to 
advanceand honor theart of finecrafts- 
manship. € The memorable spirit of 
the old crafts 
artisan, designer, and artist ¢ 
friendly rivalry to outdo his fe 
the perfection of his handiwork is like- 
wise the guiding spirit of this modern 
Guild. § To encourage th 
along practical and construc’ 
the Fisher Body Craftsman’s Guild has 
decided on a means of demonstrating 
and judging the craftsmanship of 
modern youth. 


ds, where every 


gaged in 


n 


rivalry 


e lines, 


e. No Entrance Fees or Dues 


AWARDS VALUED AT $50,000 
Four Grand National Awards 


‘Two 4-year University scholarships, valued at 

85,000 each, are established in the name of the 

6 |, and will be the grand national awards 

for the two winning Guild members in the 
© group. 


Winners in the Senior group may choose their 

colleges and courses of study as soon ax the 
awards are made. 

versity scholarships, valued at 

h, are established in the name of the 

will be the grand national awards 


the Junior group will 
ir scholarships held in trust for them, 
ntil graduation, or otherwise 

ollege. 


96 State Awards—48 Senior Awards 


and 48 Junior Awards 


clude a trip to Detroit as guests of 
her Body Craft«man’s Guild. 


other General Awards 

wards will be made on the basis of 
in various phases of craftsmanship, 
such as decorating, upholstery, metal work, 
wood work, ete. 
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HONORARY BOARD OF JUDGES 


KR ICSACKETE ev TA, PEIN, C4 Me, MRITEAIS 
‘estes Rate Ch 


Kin r Ex. KA. HITCHCOCK HO. 4, DANES) JH MA. ALLAN 


ate a ei 7 stnge af nncring catego nner 


A COACH MODELING CONTEST is announced 


ges will he headed by Daniel Carter 
wed National Boy Scout issioner, 
f the Guild. 


| The entrants in this contest will compete for awards on honorary Board of 


| the basis of their craftsmanship in fashioning a model Beard, Amerie: 
| of the Napoleonic eau as Honorary President 


Jos between the ages of 12 to. 
the Coach 


| A jury of able, learned and impartial educators will pass 


ERAL MOTORS DEALER 


J. ive you 


The General Motors Dealer will weleame y 


id full particulars 
m1, with complete 


working drawings of the model you are to reproduces 


Enroll today with any General Motors Dealer in your Community. They will welcome you, 


‘Watch ature ites of tha maratine for farther 
Comment sad mews of the Cuil 


FISHER BODY CRAFTSMAN’S GUILD 
Spomoredty FISHER BODY CORPORATION, DETROIT Division of General Motors 


Where the 


Sets that puss tee teste at the Institute 
[Mortons maybe bowsht ‘ith confidence. 


HERE have been no principal cit 
‘cuit changes in radio receiving sets 
for the new season; the improve- 
ments are all in. refinements, 

Radio receivers for 1931 are slightly 
more selective and the selectivity is more 
nearly uniform than in last year's sets. 
In this particular feature, however, there 
is still some room for improvement, 

‘The sensitivity of the new sets, oF their 
ability to bring in. distance reception, is 
more even and uniform than previously. 
‘The old sets frequently were sensitive over 
‘one section of the dial, but on the longer 
wave lengths, the sensitivity usually 
dropped considerably. The new receivers, 
on the other hand, have a more even sensi- 
tivity over the entire wave band. 

‘Now, more than ever before, there is 
no need of waiting for perfection. The 
fidelity of reproduction made available 
this year—and this is the feature that 
ninety percent of the radio buyers consider 
most’ important—has not exceeded the 
hhigh degree of perfection attained last 
year. In fact, sets now are so faithful in 
their reproduction that manufacturers 
hhave had to put on a “tone control” to 
make them sound better to the average 
human ear which is not able to appreciate 
‘or care for a reproduction too nearly per- 
fect, ‘These tone controls, which are being 
used in more than fifty percent of the new 
sets, permit the user with an untrained ear 
to distort the tone quality to the point 
where it sounds best to him. 


[) tiiton to these tone controls, these 
fare many other accessories to be found 
‘on a number of the new receivers. Auto- 
‘matic volume control, a feature by which 
volume may be adjusted once and will 
remain constant or practically constant 
all the time, is found not only on many 
‘of the higher priced sets but also on a 
good many of those more moderately 
priced. Remote control is another feature 
that will be afforded by a number of sets, 
usually as an optional accessory. 


POPULAR SCIENCE MONTHLY 


Ocronex, 1930 


New 1931 Sets Differ 


Cross-modulation, a defect that caused 
the Porvtan Screxce INSTITUTE to refuse 
approval to several radio sets {wo years 
‘ago and to quite a few last season, appears 
to be satisfactorily handled this'year by 
various methods, a process called “pre 
selection” being. most frequently’ used to 
take care of this. 

A thing that will prove striking to the 
public is that, before the season is out, 
the super-heterodyne type of set will be 
available from several manufacturers, 
‘whereas previously such sets were (0 be 
had from only one large company. 

‘Also, by the time the season gets under 


INSTITUTE BULLETINS 
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Refinements Are Available 
This Season in Both High 
and Moderate Priced Radio 
Receivers—Cabinets Better 


By F. G. PRYOR 
Secretary, Popular Science Institute 


way, there are a number of 
manufacturers who will put 
‘out some extremely compact 
receivers, These small receiv- 
crs are designed to fill a spe- 
cial need rather than replace 
the average set, In putting 
such sets on the market, man- 
ufacturers expect. that’ their 
sale will. be in households 
where it is desirable to have 
a second radio set in another 
part of the house to supple- 
ment the regular family 
receiver installed in the living 
room. These small sets are 
not up to the larger and 
more expensive ones in efi- 
ciency, of course, but they 
provide satisfactory _recép- 
tion and many people will 
want them installed upstairs, 
in the kitchen, or in some other part 
‘of the house where the regular set is not 
audible. 

As a general thing, there has been no 
attempt to cut down ihe sve of the radio 
receivers made for ordinary purposes. 
Better cabinets are used today there being 
4 definite improvement in this respect. 
Cabinets seem to, be one extreme or the 
other this year, the majority being made 
along very plain lines, though a few are a 
trifle orate in appearance. 


ON the whole, the radio receiving sets 
today are sturdier, need less servie- 
ing, and represent better value than ever 
before. While the average price level will 
remain the same as in the middle of last 
season (about $140), the buyer with only 
a small amount to spend can get a set this 
year that will suit normal requirements, 
‘while others, with more to invest, will gei 
greater returns for their money than was 
possible any season previous to this, 
Never before would an investment in a 
radio receiving set. bring so much as it 
will at the present time. 

Porta Screxce IxstrrvTe has tested 
many of the new sets and will gladly sup- 
ply readers with a list of those found up 
to 1931 standards of efficiency and value. 
‘The Institute's tests are made in its well 
equipped laboratory at New York Un 
versity, and the performance of the vari 
cous seis is carefully measured. For the 
approved radio list, address POPULAR 
Scuexce Ixstivte,’ 381 Fourth Ave., 
New York, N.Y. 
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When great industries build 


PRESDWOOD 


speeds concrete construction 


Modern 


Presdwood 


veers have discovered that with Masonite 


bay pe 


reakage is reduced to a minimum, 
‘ompany and Montgomery Ward & Com- 
ool faaicutions that have repectdly 
/e construction. 
, under panch press, drill or saw, and in the 
this remarkable grainiess wood is daily demon- 
takes any finish beautifully, is highly 
split or era 
ts eighty of its many uses, Write for 


¢ FREE Presdwood booklet 
your copy today 


MASONITE CORPORATION, 111 West Washington St., Chicago, I. 


Masonite 


STRUCTURAL INSULATION + INSULATING LATH 
PRESDWOOD + QUARTREOARD 


Masonite Structural Insulation 


Masonite Corporation. Dept D0 © E10 
achgton St, Chicago, I. 
conserces heat—aaces fuel 


TIL, Washington i 
Send for Please send your (rer illustrated booklet that de> 
Jace SCS Sidon Presdwond und its any tses: 
Mail the coupon today. It | Nome i 
will bring you the inter | Street. 

esting tory of Presdwoed. 


City. 


Same System 
Babe Ruth Uses 


Tneap Alex J. Morrison's golf article in 
the September issue. That may be the 
way to do it—for Alex J. Morrison who 
seems, from his pictures, to be about the 
same length and heft 
asa fly rod. Me, I'm 
five foot eight,’ and 
tip the beam at 216 
bathside. If 1 stood 
erect 1 couldn't see 
the ball, If T trans- 
fered my weight 
rom hip to hip— 
well, it can’t be done, 
what L mean. Sorry, but I guess Tl just 
go along busting the ball on the nose.— 
T, L. C., Philadelphia, Pa, 


In Other Words Can 
Nothing Lift Something? 


‘Trnis talk about the upper surface of 
fan airplane wing producing most of the 
Tide is ju 
and ps 
no protessor of physics, after a scientific 
analysis, can give it credence. Tt is true 
that a partial vacuum is produced on the 
Uupper surface of a moving airplane wing. 
hut strange as it may seem, this partial 
vacuum is still a pressure. since only a 
pure vacuum exerts no pressure whatso- 
ever. Even then it could lift nothing 
because all the vacuum in the world could 
not lift a feather if there were no counter- 
acting air pressure. ‘The only place this 
counteracting pressure can do its work is 
beneath the wing, exerting its force 
upward. Since a partial vacuum is a 
pressure (10 Ib. per sq. in. air pressure 
is-a partial vacuum). it therefore cannot 
exert,a lift on the upper surface —M. J 
K. Chicago, Il 


“Phoney” Age 
Problem Stumps Him 


Tite suatexows problems in the read- 
er’s column never interested me until the 
honey” one of L. D. L. last month, 
is problem as stated has two variables 
to satisfy. one condi- 
tion, and therefore the 
boy's age is entirely 
dependent upon the 
age of his brother. 
The brother's age is 
not given and so the 
problem is am 
T don't feel so 
ant, though. 
ecause of "the hint 
Porta ScieNce gave me in the heading 
for the article, “Use your wits instead of 


will not quite fit the suitcase without being 
folded up or gouging a hole in the sui 
case—F, W. P.. Park Ridge. Il 
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Fair-Minded but 
Likes Home Workshop 


I caxsor agree with W. L. L.. Kynes- 
ville, Fla., when be asks you to. publish 
more on aviation and less on_ building 
furniture. If 1 were justined in asking 
‘you to publish more Home Workshop, I 
should certainly do so, but I realize that 
if you favor any’ one department, the 
‘others obviously would have to be slighted. 
However, I have been unable to find maz- 


azines dealing earns with home work- 
shop projects, so perhaps my request 
would be a little more worthy of consid- 


However, the only’ request I 
shall_make is, please do not favor or 
slight any department and keep your 
‘magazine as interesting to all as it is now. 
—E. L. H., Owosso, Mich. 


Aviation 
Leaves Him Cold 


Ir ptrasts me to learn “W, L. L." is 
setting so much kick out of your articles 
‘on aviation. By all means continue to 
print them, for something of value to avi- 
ation will result. Although I am writing 
for myself 

of many 
am when T say: 
inasmuch as aviation 
is beyond my reach, 
as pilot. owner. of 
builder, I would be 
‘wasting time acquir- 
ing knowledge 1 will 
never have the oppor- 
tunity to. use. Evi 
dently “W. LL. 
does not realize there are many who find 
as much pleasure gaining knowledge of 
furniture making as he does from reading 
about aviation. But beyond the ac 

tion of knowledge. we. who read al 
furniture making. do build what we read 
about —W. L.. Baton Rouge, La. 


Is Life Too Easy? 
Most Don't Find It So 
THE Paces of your September issue 


raise a startling question in my. mind. 
Don't you think that life is being made 
altogether too easy for mankind? T notice 
a new device that, on the tum of a kev 
raises a car on jacks: another where the 
mere weight of an auto opens and clases 
garage doors; a switch turns the rad 

for you; an automatic camera takes ¥ 
picture and you don't even have 

See what T mean? Everything 
done for everybody. Give us pre-digested 
food. and an automatic razor that shaves 
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while you sleep, and man will be taken 
care of as completely as a new born babe 
Ts all this good for us? I wish you'd tell 
me—S. A’G., Hartiord, Conn, 


Not Enough 
of Clark’s Models 


x Jest as JW. W,, Jr. of 
. Y.. does about everything 
‘except magic, T don't give a hoot about 
that. Nevertheless I 


give a great big hoot 
about all sorts of 
model airplanes. 1 
have built every 
‘model that Donald 
Clark has published 


atte 


ius.” Twas glad to 
see the plans for the 
DO-X in the July issue. I should think you 
should have two of Donald Clark's models 
in every issue—R. B. W., Lowell, Mass, 


Applied Chemistey 
Steenuously Demanded 


R. HB. oF ratapenena is right: 
chemistry plays its part, and a. very 
important part. If it were not for chem- 
istry, Pore ar Sctexce Moxtarty would 
not be able to print in its pages the won- 
erful achievements in aviation and radio 
What does chemistry’ with its test tubes 
and crucibles have to do with an airplane? 
Ic is up to Porvtar Sctexcr. Moxtitty 
to print a few articles on applied chemis- 
—J. D. F., Carlisle. Pa, 


Models His Hobby 
and He Calls for More 


T nave rex a reader of your magazine 
for about two years, and during that time 
T have formed a hobby of building ship 
models, which Captain MeCann ma 

possible. So far I have finished the 
ish galleon, pirate galley. and Viking ship, 
S-inch Baltimore cli 
per. and Santa Maria 
‘The latest one, the 
half-model of a 
harque. T have just 
finished. ALI were 
made through your 


destroyer working model (if possible with 
working engine); an early American 
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A man’s best friend 


AFTER SHAVING 
LISTERINE 


ends rawness, soothes and 
infection 


statement: 
Listerine is great after 
shaving —your best friend in fact. 
Here are a few of the reasons why 
it is welcomed by literally tens of 
thousands of men for whom it has 


1. Listerine is a natural healing 
ns know it, and 

rds prove it. Applied full 
it readily heals and soothes 
tissue inflamed by lather or razor, 
or both, Almost instantly Listerine 
gets rid of that unpleasant burning 
sensation, that irritating rawness 
which so often follows a shave. 


2. Listerine is cooling. The skin feels 


cools, 


attacks 


oils contained in this 
safe antiseptic. 


terine protects. When you douse 
ll strength, you know 


hating infection. Applied to 


open 
cut, Wound, or abrasion, Listerine 


THE SAFE 
ANTISEPTIC 
Kills 200,000,000 Germs in 15 Seconds 


Aure 


(pus 
Corpboi) 


oticeable is the 
invigorating and cooling effect of 
Listerine on the face, that many men 
employ it as a facial pick-me-up. 
Immediately before a business or 
social engagement, it gives you the 
appearance of being alert, fresh and 
keen. 


Look what's happened here! 

50¢ quality 

listerine Shaving Cream 
now 25¢ 
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sloop; and a whaling bark. {am now mak- 
ing the fishing schooner Biuenose as a 
show model, but intend to make a five- or 
six-foot_ model to sail in Central Park 
like —C. B., New York City. 


Bus Drivers Just 
Aren’t Like That 


L wave Just finished reading the article 
inthe July lasue about the bus lines of this 
country. At this moment Lam wondering 
where the author received or inherited an 
Imagination that enabled him to paint 
such an enviable Utopia as that depicted 
in his article, wherein 

amiable bus drivers 
slow’ their schedules 
during inclement 
‘weather and, in order 
to conform to a more 
or less hazy tradition, 
stop to render service 
to becalmed  motor- 
ists, In my_ several 
yeats of driving I 
have yet to sce a bus driver go slow during 
bbad weather, or, in fact, in any weather. 
More than a few times T have witnessed 
the common case of a bus driver passing 
‘1 car that was already traveling at the 
limit decreed by the law. Not, of course. 
that all bus drivers do such things, and, 
probably, many of them do keep within 
the speed I is my opinion that 
ina magazine article averages should 
always be given, not extremes. As to the 
Statement that drivers will stop to give 
Aid to motorists-—well. I, personally, have 
never heard of one who did such a’ thing 
and fam inclined to believe that a con- 
siderable majority of the motorists of the 
country will agree-—A, C., Erie, Pa 


Want Plans for 
Express Cruiser Model? 


Ix Our Readers Say for July, 0. d 
wishes to construct a model of a.m 
express cruiser, preferably 
foot cruiser built by the G 
poration of Chicago. ‘The writer would 
like to see Porttax Scisxce Mostuty 
publish plans for the building of such a 
model—J. W. F., Oakland, Calif 


Magic Squares 
‘Are Made to Order 


Tae pezaue of A. H.. Brooklyn, NY., 
is solved by making two magic squares 
fone with numbers 1 to the other with 
nhumbers 10 to 18. 


4.9.2, 11811 - 
a7 aniis = ZR 
B16, 17, 10,13 het 


‘These combinations 
are arranged in the 
circle as shown in 
the illustration. An 


easy way to make 


ic squares with 
‘odd number of 
figures which any one can understand. and 
which will hold good for larger squares. is 
to make a diamond of squares as in the 
lower part of illustration. writing in the 
numbers 1 to 9. Then transfer to blank. 
squares within the central one the num- 
bers 1, 3.9.7.0 the inner square farthest 
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Just for the Sake 
of Being Really Accurate 


FE or sowatn in is explanation of 
R. W.HL's gravity question, should be 3 
little more explicit and perhaps a little 
‘more nearly correct. A body falling into 
the earth’s atmosphere approaches the 
earth at an acceleration depending on its 
distance from the earth, It continues to 
fall with increasing speed as it approaches 
the earth until the air resistance over- 
comes its falling momentum, Tt then does 
not descend at a constant rate of speed 
but continues to fall at a speed which is 
a function of varying iniluences, the most 
important of which are increasing air 
force as atmospheric pressure increases 
increasing gravitational forces as it nears 
the earth, and increasing resistance as 
the body expands by frictional heat 
—G. AW, Springield, Mass 


All Right, Then, 
We'll Keep It Going 


Wene vou to discontinue publishing Our 
Readers Say, I know of one reader you 
would lose. 1 read these pages before T 
do any other in your magazine. Yours f 
more, Our Readers Say—L. W., Lafay 
ette, La, 


Did You Guess 
They Were Twins? 


Ix Tae jULy number of Porutae 
Sctexce pr 
A boy being asked his age replied 
how three times older 
than my brother's age 
nine years ago.” How 
cold is the boy? 1 find 
that the boy is thir- 
teen and a half. His 
brother being fourand 
a half nine years ago 
also now thirteen 
and a half. The boys, 
Of course. are twins 
Does the author of the problem agree w 
me?—L. E.A., Ridgeway, Pa 


Can You Say as 
Much for Your Boys? 


_Havixe charge of the manual (raining 
of forty-six boys of all ages. Iam takit 
advantage of this opportunity to tell you 
that we have constructed nearly ever 
thing that has been printed in your mag: 
aine for the past five years—W. E, M. 
Cleveland, Ohio, 


H. H.'s Monorail 
Hits the Bumps 


T ay we a little late, but I feel that T 
must answer H. Hof Mattoon, lL, 
in the May issue, Zaid that in bis opinion 
airplanes never weuld be a safe means of 
transportation and illustrated his point by 
desenibing a monorail train and its dan- 
agers. He seems to forget the common rules 
of science in his explanation. T might go 
into a lengthy discussion and tell him how 
an airplane can keep its balance without 
‘motor running and how it can glide to 
a safe landing with a dead engine. but 
instead Til prave to him the possibility of 
his monorail being safe. He could build 
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an ausiliary track every few miles, 50 if 
the power failed, the train's momentum 
would carry it to the next track. He might 
think this expensive but don’t let him for- 
get that emergency landing fields cost 
very little. He also said. “Keep your eve 
‘on the lighter than air ships.” But in case 
‘of an accident, the passengers 
ship have neither wings nor rai 
Parks Airport, East St. Louis. IIL 


Every Little Worm Has 
a Turning All Its Own 


Tutese, propLe who knock the aviation 
articles in Popctar Science. MoxTHLY 
iive me a stiff neck, Can't they get it into 
their heads that fying is 
here to stay? Some folks 
act as though it were just 
temporary fad instead of 
solidly built branch of i 
industry. Ob, Tknow there | 
are a lot of air minded 
birds who talk as though 
everyone who ies is a ga: 
‘and daring buttertiy and 
those who don't are just 
poor worms. That's ail wrong. 00, Tih 
fut" T'don't think that makes me giddy 
and superior; it's just all in a day's work, 
Like to read'stuif on flying, but I'm willing 
to give the other gink a break. Let ‘em 
have their Workshop and models and arti- 
cles on this and that. I won't kick, In 
return T want them ta keep their hands off 
flying. so 1 and my kind can have some- 
thing to read. Isn't that fair? If T'm 
‘wrong, stop me—C.A.M., Phaintield, N, J. 


Why Approve 
Swamped Patent Office? 


Your articles on the United States 
Patent Office were read with interest and 
O.K'd. by one who has had experience 
with that department, T notice that other 
publications are atiempting to give the 
Patent Ofice a nice whitewashing, Oby 
ously their elfort along this line is dictate 
by interested parties. I'm glad you are 
independent and not easily bunked. More 
power to you in every way and especi 


in your for a better and swifter 
patent adminstration A, J., Hackensack, 
NJ. 


Is This Gentle 
Kick Well Planted? 


You penis the latest about airplanes 
and autos as well as radio, television, ete, 
but rarely anything about trains, T’have 
had the good luck to travel extensively, 
having been to the West Coast thrve times 
in ad 

lo touring a consider 
able part of the coun- 
try. Asa result T get 
more kick out of one 
train article than out 
of twenty about some~ 
thing else. T should 
think you could get 
up some very interest- 
ing articles on new 
couches. the advantages aad ditierences of 
the newiv made Pullmans, and the tech- 
nical side of cur best locomotives. ‘The 
tasks and responsibilities of the various 
employees T would also consider worth 
while R.A. C., Haddonfield, N. J. 
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In fair weather or foul... 


Western Electric backs up 
your telephone service 


In foul weather, just as in fair, Western 
Electric backs up the Bell System with 
all the apparatus and supplies needed 
to restore, maintain or expand your 
telephone service. 

This Company manufactures tele- 
phone equipment of every sort, with 
a skill acquired through 50 years’ ex- 
perience. At 32 warehouses it holds 
great reserves of telephone material 
available for shipment day or night. 


It delivers and installs the apparatus 
when and where needed. 

‘The large scale manufacture of stand- 
ardized equipment, too, is an economy, 
So is the concentrated purchasing— 
a responsibility that Western Electric 
undertakes for the telephone compa- 
nies of the Bell System. Allin all, here is 
a work of mass production, purchasing 
and distribution which for size and 
complexity has no parallel in industry. 


‘The flying telephone laboratory in 

which Western Electric airplane 
telephone eq 

hy the Bell Labo 

"or communi 

id and plane 

ard atep in fying. 


Western Elecfric il maa 
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‘THE FIRST OF A SERIES OF ADVER- 
‘TISEMENTS DEALING WITH ULTRA 
VIOLET RADIATION IN THE HOME, 


... this thing called ULTRA-VIOLET 


x 1801 Jonanw 
Wuuneiae Rrr- 


discovery. 
Whileexploring 
the theories of 
Sir Isaac New- 
ton and others 
—thatlightwas 
ascrics ofwaves 
similar to 
waves upon the 
water) in the ether, and that color 
was caused by a difference in the 
lengths of these waves—Ritter found 
waves even shorter than the visible 
violet. Invisible waves so short that it 
would take 70,009 of them to make 
an inch. And thus he laid the founda- 
tion for the mighty development which 
scientific research has since weaned 
from the rainbow-hued sun in the 
interes 


of better living... this 
thing called Ultra-Violet radiation. 
visible light waves, and the infra~ 


red and. wireless waves, Ultra-Violet 
waves also have their functi 
heme of things. Apparently 
tion, in human beings, is to stir up the 
skin until it becomes a living laboratory, 
producing substances that go through 
the body, building up bone and flesh 
and keeping the system tuned-up. 


Today modern science, measuring 
these Ultra-Violet waves with the Spec 


troscope, has divided them, according 
tolength, into three classes: Near Ultra- 
Violet, Middle Ultra-Violet, and Far 
Ultra-Violet. Near Ultra-Violet rays— 


those waves closest to the visible—have 
some biological value. Far Ultra-Violet, 
oon the contrary, is, in nature, carefully 
screened out by the atmosphere and 
never reaches us. (These powerful 
rays, studied by science through 
artificial Ultra-Violet sources, are 
dangerous unless prescribed by a physi- 


Join us 


cian and supplied under his supervision.) 
Wg to present knowledge the 
ra-Violet contribut 


which tans our skin: 
dominating factor in produ 
D. This “sunshine vitamin” promotca 
proper bone growth and blood content, 
resistance to disease and general well: 
being . . . And yet the power of ultra 
violet penetration, as far as the human 
skin is concerned, is, at maximum, only 
about the thickness of this shect of paper. 

Now the scientists of General Electric 
Company, after years of research, have 
made these beneficial Middle Ultra- 
Violetraysavailableto the general public 
inthenewG. 


adistance of three 
feet, this source, ina 
Proper reflector, prom 
vides the same Ultra- 
Violet effectiveness 
asmid-day midsummer 
sunlight. 

‘The Type S-1 Lamp 
isthe first generator 
of UleraViolet to. be 
offered to all, which 
cembonlies (with an ade- 
quate supply of Ulera- 
Violet radiation) the 
safety, the simplicity 
and the economy of 
the modern Mazpa 


lamp. Although it re- “aes 
sembles a regular 

Mazpa lamp, the G. E 

Sunlight (Type S-1)  fa"tke i 


Lamp will not ft or 
operate in an ordinary 
lamp socket. ¢ must be used in a special 
Jfsture such as the General Electric 
Sunlamp or the equipment made by 
other manufacturers. 

This new G. E. Sunlight (Type S-1) 
Lamp is safe, because the bulb of special 
glass filters out the shorter wave lengths 


Sra 


= 


Foe $0 tam MUST be we 
Gai equipment to evtal 
itracnioter radiation: i 


The Tope Lamp cnt 
eae gman 


portion of the mercury va 

red eaternthe ac: 

‘med Alene by 

i cobich trois te 
‘hrestat Poye 


which are dangerous. Ie is simple, be- 
cause it operates without fuss, noise or 
mechanism, at the touch of your fingers 
to the switch of the special unit. It is 
economical, because lamp and_ tran 
former (che transformer is part of the 
necessary special unit) consume only 
four hundred watts of electricity, and 
cost, on an average, only three cents 
per hour to operate. 


In presenting, for home use, a safey 
convenient way’ to get all the benefits 
of Ultra-Violet radiation found in mid- 
summer sunlight, the scientists of Gen- 
‘eral Electric Company have notattempt- 
ced to provide a cure-all or a substitute, 
under any circumstances whatsoever, for 


the services of a physi- 
cian in case of illness or 
disease. Used in the 


proper unit, the General 
ElectrieSunlighe (Type 
S.1) Lamp is for well 
people—thae they may: 


the vigor, vitality men- 
tal alertness and fesist- 
ance to disease which 
Ultra-Violet provides. 
Tn buying a sunlamp 
of any kind for the dark 
days of winter ahea 
insist that the eq 
ment you select con- 
tains the G.E. Sunlight 
(ype S-1) Lamp. Teis 
See heart of modern 
man-made sunsh 
andissold inaccordance 
with the requirements 
of the Council of Phys- 
ical Therapy of the 
American Medical Association, 


The reer ae apa Dement 


GENERAL @ ELECTRIC 
SUNLIGHT (TYPE S-1) LAMP. 


tie General Electric Program, broadcast exery Saturday ecening on a Nationwide N. B.C. Network. 
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Unknown to Fame 


First Man on Record to 
Leave Earth on Wings 


BS” ROBERT E. MARTIN 


ESS than a dozen miles from Point Loma, California, where 
Jack Barstow recently soared in a sailplane for fifteen 
hours. lies the village of Otay. Probably not ane person in 
a million who read of Barstow’s exploit knew that just for- 

ty-six years ago Otay was the scene of the world's first glider flight. 

‘The man usually spoken of as the trail blazer of gliding is 

Otto Lilienthal. Yet in 1884, a full seven years before this great 

German pioneer got into the air, John J. Montgomery, 2 lonely 

and misunderstood twenty-six-vedr-old experimenter, sailed for 

600 feet down a hillside near Otay, riding a homemade mono- 

plane patterned after a gull. 

‘Twenty years before the Wrights, Montgomery was skirting 


icule 
led 
tion, For a number of years, the writer has col- 
lected facts about this remarkable and little-known man and his 
history-making experiments, talking to those who knew him and 
corresponding with those who helped him in his tests, 
Sometimes aided by frontier cowboys, always working with 
the crudest equipment and materials, carrying on his labors 
thousands of miles from the nearest experimenter in the same 
field, Montgomery wrestled alone with the problem that for 
centuries had baffled trained scientific minds, And in the end, 


v 


Montgomery was the first mon in the 
world to ride on wings. Yet, no. monu- 
ment has ever been erected to him and, 
today, not one of the 1,621 airports in the 
United States is named in his honor. His 
years of pioneering have almost been for- 
gotten. 

John Joseph Montgomery 
February 15, 1858, at Yuba Calif., 
the first of twins. His father was Assist 
ant U.S. Attorney General under Presi 
dent Cleveland. His mother had made 
the nine-month ox-team journey through 
Indian country from St. Louis to Cali 
fornia in the gold rush of 1549, 

childhood, he seems 
ted in the air. Soon 
fter he learned to talk, he asked his 
ather to take him to the top of a near-by 
‘mountain, when a fleecy cloud rested on 
it at evening, so he could climb aboard 
and ride in the sky, Long before he could 
make his own kites, he begged his mother 
to make them for him, 

When he was about five, the family 
moved to his grandmother's farm near 
Oakland, Here, he used to lie beside 
fences while his sister chased. chickens 
‘over them so he could watch how the 
flapped their wings, A few weeks of thi 
training had the chickens scaling the high- 
est fences of the poultry yard. His grand- 
mother, mystified at the way her flock 
‘was taking to the air, clipped their wings 
and the aeronautical ex 
periments came to an 
end. 

He saw his first bal- 
oon when he was eleven, 
Immediately kites were 
forgotten and he plunged 
into the construction of 
paper hot-air balloons. 


was bor 


He made dozens of them, 
of all sizes, 
his 


The end of 
balloon fying was 
hed when the family 


bags float away with his 


father’s best hatchet 
dangling below for bal- 
last 

‘As a small boy, he 
would amuse himself for 
hours by throwing flat 
pieces of tin into the air 
to see which would go 
hest. On one of these 
oceasions, he bent the tin 


shows Montaomers: im the 
he wed 


slider to leave 
this next. plane. 
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sees 


into a curve and threw it. As it was near 
ing the ground, it struck a weed and in so 
doing changed its position. The resul 
was that it paused for an instant. then 
ascended to a considerable 


height, made a complete circle 
and, 


falling with great force 
tin a tree. In later 
gomery said that this 
‘weird action of the piece of tin 
skimming across a barayard Je 
to the use of curved wings on his 
historic monoplane 
‘At the age of fiftgen, Mont- 
gomery enrolled at Santa Clara 
College for one year, then com- 
pleted his education’ in physics 
and mathematics at St. Ignatius 
College. San Francisco, where he 
received a Ph.D. degree. For a 
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or 


April 29, 1908, 
ined tthe alt 
Twrenty-minute Mish. 


Hider, raised by 
1 iile above 
aovting safely 


year after graduation, he ran a grocery: 
store which his mother had bought. But 
his mind was on his flying experiments 
instead of upon the houschold staples he 
sold. Customers found their grocerie: 
wrapped in paper covered with mathe 
matical calculations and mechanical draw- 
ings. In a year the store closed and th: 
aeronautic student joined his family at 
Fruitland,” an eighty-acre farm near 
Otay, to which they had moved 

Here Montgomery set up a small Jab. 
oratory and blacksmith shop in a grove of 
pepper trees behind the barn, When this 
building was washed into San Diego Bay 
by the bursting of the Otay Dam in 1915, 

still contained the nails that he had 
driven into the walls thirty years before 
to curve the steamed ribs for his original 
slider. 

Farming didn’t attract Montgomery any 
‘more than selling groceries, He was con- 
tinually: stopping his hoeing or plowing to 
watch the gulls and pelicans that soared 
along the coast. One day, he counted 100 
pelicans in a single flock and estimated 
that their wings were holding aloft 1,200 
pounds, He captured many hawks, buz- 
zands, geese, sea gulls, and. peli He 
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7 
hte jumper, Daniel Maloney. wher went ‘a 


studied their wings and compared. their 
surface area. and weight. He held up 
ried wings in the wind, noting their lift 
at different angles. He’ had no rules to 
tuide him; no wind tunnels or other mox- 
€m equipment... He was pioneering on an 
vunblized tral 

He set up a barn door at an angle facing 
the wind, then released down plucked 
from geese to note how the tiny. white 

thers were carried by the ai 
swirling over the flat obstruction. 
made a, “whitly-go-round,” a ferice rail 
mounted on an upright post so it could be 
spun at different speeds, to test the pres: 
Sure of various surfaces. All this wo 
was done at odd moments and late 
hight after the hard labor of the day was 
over. His mother used to beg him to go 
to bed, fearing his health would, break 
down. But he as sure he was nearing th 
secret of human fight and redoubled his 
efforts 

In 1883. he was re 
full-sized. machine, a craft with slapping 
Wings. It proved’ a total failure. Two 
‘other wing-flappers followed in quick suc- 
Cession and convinced him he was on the 
‘wrong tail. 


dy to build his firs 


ie 0 
Aish he 


jomery {& seated ip the last plane. he bu 
ithe sume plane is being launched 


POPULAR SCIENCE MONTHLY 


4 Dallooa. At 
in ‘the tandem plier 30 


A boy neighbor, 


‘The neighbors who knew he was work- 
ing on a flying machine thought he was 
crazy, When we went to the Otay Moun: 
tains to try out his machine, he took along 
his rifle 10 give the impression he was out 
eer hunting, We left at nighttime with 


the machine on 
at night. He 
hunted deer on 
the way back, 
On one occa. 
sion, be shot the 
stump of an old 
tree which he 
mistook for a 
deer.” 

The following 
year, 1884, he 
constructed the 
historic “g ulT 
monoplane. T1s 
single curved 
wing, twenty 
feet long by four 


Charles Burroughs, 
who now lives at Dulaura, Calif. after 
being sworn to secrecy, was allowed to 
help in the construction of the machines. 


is sen be 
From this plane, the avin 


a 


and one half wide, was covered with waxed 
silk, A, movable’ tail guided it up and 
down. ‘The operator, sitting on a little 
saddle below, maintained sidewise balance 
bby swinging’ his body. toward. the high 
Wing when the machine was struck bya 
ust. Like the wings of a sea gull, the 
main supporting surface arched down 
ward. 


By the middle of March, the craft was 
ready. Early on the morning of March 
17, 1884, Montgomery set out with his 


younger brother, James, for the history- 
making test. In Telating what followed, 
James Montgomery, now an attorney in 
Oakland, Calif,, told me 

‘Owing to the fact that the neighbors 
were skeptical and inclined to ridicule, we 
set out early in the morning, between thre 
and four at. The glider was carried cn 
a large farm wagon on top of a hay rack 
The selected — (Continued on 


145) 
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Now—Radiophoto Storm Charts 
Sent to Ships 


Above Is a small 
iprodvetion ofthe fi 
Weathee "map ta 
‘mitted by radiophoto 

‘hips bn id-ocea. 


onboard 
J oat ers 
‘ram. enchtadlonequipped veue 
foes daly information of wea 

Joraitiors as-eatered in the lox. ts the land ice 
These records all poutine inn“ stators recive 
the otice mre sorted weather teports. These 
ti ent ta the Wester arent. fome got pm Kom sho 


YOR the first time in histo 
‘weather map was sent by radio- 
‘Photo from shore, a few weeks ago, 

toa transatlantic steamer at sea, 

«Such service is now broadcast as a regu: 

lar feature of the Photo Radio — 

which Is transmitted daily to ships for 3 Nether iiures 

experimental purposes by the Radio Cor- map i made. As tas a= 
poration of America, Codperation be- be memsases are deemed 

tween this company and Dr. James H 

Kimball, famous authority’ on ocean 

weather! of the New York office of the 

U.S. Weather Bureau, resulted in this 

latest step in protecting vessels at sea. 

‘The original map is prepared by De. 

Kimball from data sent in from ships at 

sea and from American and E 

‘weather stations 

“The codes used in transmitting weather 
information are so simple that just a 
few code words are needed to give all 
essential facts. For instance, “Exbrook, 
handy, dice, “signal, tense, ' Gemsbok 
when decoded at the Weather Bureau 
office, means: “Steamer Exbrook, 7 vat 

July 20. Latitude twenty-six degrees. 

twenty-four minutes north, Longittd 

eighty-seven degrees, six minutes wi 

Barometer 28.04," Temperature. $4. Ri 


wast wind, eighteen miles an’ hour. Ped 
Southeast ighteen miles. an he Pedy 
The map is received on 


Shy vera seers ini 
‘uch reports reach Dr, Kimball's mis he 

New York office, the information is used 6 rah Voc ihoseands of en 

to make a map of the Atlantic area. As hie Service have installed (9 sce etactly what kind 
soon as it is completed, the map is rushed ie Peg He Mag 
to station W2NAO at New Brunswick. Glare ‘Tecurate ‘esti, the, Tay 2 covrae that 
NX. Jy and then transmitted Rae fam Storms. 


in New Jerey, after 
‘nam's pencil Tings are inked in. 
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$1,000 Cash Prizes 


YOU MAY WIN ONE OR 
MOREOF THESEPRIZES. 


INE THOUSAND dollars in 
cash prizes will be 


awarded each month for the 
four months beginning with 
this month to the winners 
of this remarkable picture 
contest, 


There will be a 

complete contest each month 
which the prizes will be 

distributed as follow: 


$500 


100 
50 


First Prize 
Second Prize 
Third Prize 
10 Prizes, $10 each. 100 
50 Prizes, $5 each 250 


Total Monthly Prizes $1,000 


ERE 1S YOUR chance to win 
a big cash prize in a brand-new 
kind! of picture contest that is 


open (0 everybody, everywhere. 

Beginning with this issue, and continu: 
ing for four months, Porta Screxce 
Morty will award 63 cash prizes a 
month to readers who are alert and 
observant, These prizes range from $500 
to $5. While you cannot win more than 
‘one prize a month, there is nothing to 


prevent your winning a prize every 
month, arid you have four chances to win 
a prize of $500 and 252 chances to win a 
prize of $3 or more, 
| 

duce you 


(pronounced “Know-itall”), whose fike- 
see at the top of this page. 
George is full of nerve and the spirit of 
helpfulness, but he's a bit shy’ on brains 
and ordinary common sense. 

In each of the four pictures on the 
next (wo pages, Knowitall is doing a 
‘mechanical job "in. the wrong In 
addition, each picture contains exactly 
four ertors deliberately put there by 
trick photography. 

‘Your job is to figure out what Know- 
itall is doing wrong and to find the four 
errors of trick photography; then to tell 
tus what is wrong. ‘The prizes will be 
awarded to those contestants who find the 
errors and explain them in the clearest and 
most skillful manner. 


‘OU don’t have to be an expert at 
anything to enter this contest. You 
don’t have to be a subscriber or a regu 
lar reader of Porctak Sctexce. Moxtiux. 
You don't have to buy the magazine. 
You are permitted to get all the help you 
need from your family, neighbors, and 
friends, and you may submit as many 
entries as you wish, 
Before starting work on the 
read the rules of the contest on 1 


Thy | 


They are easy to follow, but they will be 
rigidly enforced. 

George Knowitall is ‘pretty dumb, 
you should not have much trouble in’ 
covering what he is doing wrong. As for 


Month 


Good old George, whe has 
2 gens for doin 


thi hee 
sees. Jom it 
ah in each 


imoothty “contests ‘ot 
1 his is “the brit 


the errors in trick photography, finding 
them is merely a matter of carefully 
examining every detail. in the pictures. 
‘The contest pictures appear on the two 
following pages. 


Rules of the Contest—Read Carefully 


1, Each month for four months, beg 
ning with this month, Porvta Sciexce 
Moxritiy will print’ four_photogeaphs 
‘depicting the adventures of George Know 
itall. In each picture, Knowitall will be 
job in the wrong 

way i + i adkiton, four 
errors in each picture put there by tril 
Pou are to tell us what 

doing wrong and what the 
Doe errors are in each picture 


2. Prites will be awarded to those per 
Scns who point. out these errors. most 
accurately and clearly and in the most 
skillful manner. In case of ties, the full 
amount of the prize will be awarded 10 
‘ach tying contestant. 


3. Answers to each monthly 


ath of the mom following 
the date of publication of the magazine 
in which the pictures Thus, to 

th’s con- 
(0 the pictures in this month's 
issue, published September 2. must be 
mailed or delivered not later than Octo- 


ber 30. No entry bearing a postmarked 
ate later than the closing date for entry 
will be considered. 


Answers. may be submited on, any 
kind of paper, but they must be type- 
written oF written in ink, and on one side 
of the paper only. Each error must be 


listed separately and numbered. No 
‘changes or corrections will be allowed in 
any entry after submission, but any con- 
testant may submit as many separate 
entries as he desires. rn 


5. All entries should be addressed to the 
Picture Contest Editor, Porutan Screxce, 
Moxtincy, 381 Fourth Avenue, New York 
City. Nae and address of the entrant 
must be written plainly on each page of 
the entry. Entre with Snsiicient post 
age will not be accepted. ‘The publishers 
cannot be responsible for delay, loss, or 
noti-delivery of entries. No contribution 
entered in this contest will be acknowl- 
edged and none will be returned. No let- 
ters of inquiry regarding points covered 
in the rules can be answered. 


6. There is no entry fee. You need not 
buy Porvtax Science MONTHLY to com= 
pete. You can borrow a copy from a 
friend or you can examine one at any 
office of Porttar Sciexce MoxtHLy of 
atthe public libraries free of charge. 
Each contest is open to everybody, except 
lovers of Port'Lar Sctexce. MONTHLY 
and the Portia Scresce Instrrvre and 
their families 
The officials of the Porvtar Sctexce 
Ixsrrrcre will act as judges and their 
decision will be final, ‘The judges will 
i possible in arriv= 
‘and the names of the 
‘winners will be announced in an early issue 
of the magazine. 
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Find the Five 
Mistakes in 
Each Photo 


In each photo George is doing 
something wrong. Also in each 
photo there are four errors delib- 
erately put there by trick photog- 
raphy. Find what George is doing 
wrong and the four errors made 
by our trick camera. Send us your 
answers and you may win one of 
the many cash prizes. Read the 
rules and list of prizes on the pre- 
ceding page. 


asked George 
jomakea radio 


lower, he 
fis 
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Bailio Now Walks, Rides, Flies 


Announcers with Portable Equipment 
Wock Miracles to Broadcast the News 


By MICHEL MOK ioe rau 


JAUNTY young man carrying what and other events occurring r 
Tooked like an up-ended suitcase in 6 ies have been 

on his back and a microphone reported by announcers on 

attached to shoulder holsters in the 
front of his chest boarded the Thelio, 
the committee motor yacht, just before 
the start of the latest Yale-Harvard boat and thence to the b 
races on the Thames River at New Lon tion, where they are 
don, Conn, One of the commit 
teemen demanded to know his 
business on the boat, 

“I am Ted Husing, sports 

announcer of the Columbia 


Generally their 
ried by tele 


Broadcasting System,” the 
‘young man told him, "and Lam rtchand eperis fo 
‘going to broadcast this regatta,” a 


“What with?” asked the 


committeeman. Mit nowndaye there ave broadcasting 
‘Husing pointed to the “suit- ati that literally walk, ride and 
case” on his back, which was a even jump thousands of feet from planes 
thirty-five-pound portable i End Ute naw ok the ays. bare ere 
short-wave transmitter. The in inaceesaible places whlch. cannot be 
bu wughing. wired. ys the country and around 
broadcast with that little thing. eae 
‘You need a factory for that!” TITHE average radio owner probably 
And he called @ couple of other Tn ard Ted Husing describe the recent 


‘members to share the fun. 
“AIL right,” one of them told 
Husing. “We'll put you to a 
Find out how the 
water is at the bridge.” 
But let Ted finish the 
“The bridge, which 
finish of the race, was four miles 
away,” he told me the other day 
at Columbia headquarters in 
New York City. “We had two 
Short-wave receivers along the 
shore line, one at the start and 
fone at the finish, and a third aboard the 
USS. Camden at the New London sub 
marine base. Herbert Glover, our director 
of special events, was at the bridge 
“Talking into my portable mike, I ssid 
‘Hello there, Herbert! How's the water 
at the finish—rough or smooth? If it's 
rough, give me one semaphore signal; if 
smooth, two.’ Glover phoned the engineer 
in charge of the receiver at the start thot 
it was smooth, and a minute later our man 
there gave us two flag semaphores. ‘The 
committee fainted.” 


National Open Golf Tournament at Mine 
heapolis, Minn,, as he followed the play 
cers around the course, He may have heard 
him report the University of Pennsylvania 
Relay Carnival from various parts of the 


ack, He may have enjoyed the vivid 


[ANY radio fans would not have share 
the astonishment of these comm 
men. They are acquainted with the |: 
wonders of short-wave transmission. [ut 
ivis safe to say that the average lis 
wou'd have been almost equally surpri 
Remote control jobs, as all radio activi- | 
ties away from the studio are called, are 
not new. For several years prize fights, Center photo shows the tree men who belped broadcast news ofthe Hunter brothers endurance Bight 
horse races, baseball and football games, Below, Floyd Gibbons, with N. B.C. officials carrying antenna, as Zep started its world flight. 
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account of the Poughkeepsie Regatta are two kinds of portable short 
sziven not long ago from a moving train by wave transmitti 
Graham McNamee, crack announcer of type, used in airplanes, on boats 
the National Broadcasting Company trains, and the like. is ¢ 

‘He may have listened in amazement to in four boxes, weigh- 
Floyd Gibbons as he described, in rapid- ing a total ‘of 300 
fire fashion, the start of the Graf Zeppe- pounds. The other is 
Jin on her round-the-world trip in August, the miniature trans 
1029, while walking around the Naval Air milter designed to be 
Station at Lakehurst, N. J. More recently, carried by a nian, 
he may have been thrilled by Dick Powell, That used by the 
of the Edgewater Beach Flying Club of National Broadcast- 
Chicago, who told what the Hunter broth- ing Company weighs 
ets’ endurance plane and its pilots looked twenty-four — pounds. 
like as he dropped past them ina para- looks like a portable 
chute shortly before they came down at typewriter encased in 
the Sky Harbor airport on July 4. canvas knapsack, 

nd is strapped to the 


UT he does not know how it is don 
‘And even the radio fan with a general 

knowledge of the mechanics in back of 
those feats ware of the many difl- 
culties involved in their performance and se and is carried 
the ingenuity required of the engineers on the back. 
who solve the problems, For ordinary re~ 

Frankly, I was one of the army of unin- mote-control pick-up 
formed listeners, But Iam no longer one jobs. such as prize 
of them. Officials of the National Broad- fights and, baseball 
casting Compa games, the broadcast 
and of the C ing companies use a 
lumbia Broa d- 
casting System 
recently told me 
how these clever 
tricks are tu 
of the thou 
fone obstacles that 
must be overcome 
in the process, 

It should be un: 
derstood that there 


On the N. Hh Cus Fith Avenue, New York, buildins, where 
the shortewrave set sent’ messages from root’ co Aying anc 


Thusine, x 3 word picture of the Pennaylvania 
Carnival picked up and then febroadeast onfong waves. 


set of equipment contained in or a train, the same equipment plus two 

two boxes weighing seventy- more boxes, also weighing seventy-five 

five pounds each. It consists pounds each, containing short-wave trans- 

of batteries and amplifiers that mitters and’ the necessary batteries, is 

amplify the microphone input used. In other words, what then is carried 

to. point where it-can be car- is miniature studio equipment and a min- 
wire. This outfit is iature broadcasting station, 


GAIN, the comparison with the sound 

e holds good, except that 
pulses are fed into a 
tter instead of into a 
transmitters range in 
n and one half to fifty 


recording equip: 
ment used by the 
newsreel compa- 
nies (P.SAL, Aug. power from se 
"30, puil6),” with watts. An ordinary electric light bulb is 


the exception, of rated at forty watts 
course, that "the __ As for the knapsack and suitease types, 
Spree ie electrical impulses National Broadcasting Company's twenty 
foe ai, fe traning 8 6 four pound unit conan of mide speech 
on obby Tones FP sound are fed into amplifying equipment and oscillating unit 
Spot the, Wal 3s , wire lines instead Its power is only 300 milliwatts (one half 
Tournament at, M ‘of into machinery that records the watt), one eightieth that of an. electric 
neapolis. Thus «ui sound on film. light bulb. The canvas bag in which it is 
Ped, Husiox foltreed ‘Now. in broadcasting from some  inclosed is padded in back and on top to 
the biay trom the frst ; 
tee tthe Lest ree, ible spot or from a plane prevent injury (Continued on page 141) 
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‘were warming up a new Curtiss "Falcon," 
with chrome yellow wings and deep-chested 
fuselage. William Crosswell, Curtiss test 
pilot, was to find out what the new ship 
‘would do and 1 was to go along as observer. 

While we buckled on our parachutes, 
the bellow of the big engine subsided. The 
steel propeller idle lazily in the stinshine 
‘The ship was warmed up, ready for the 
fun, Crosswell lipped 
loop of green cord, holding 
4 stop watch, over my neck. 
He is 25, steady-nerved, a 
member of the Caterpillar 
Club, having saved his life 

a'parachute leap from a 
disabled bomber. 

‘Trained at the Army ai 
school at Kelly Field, Texas, 
he has been test pilot and a 
member of the engineering 
staff of the Curtiss organ- 
ization for the last two 
years, He has tested more 
than two dozen different 
types of planes, ranging 
from the giant 1,200-horse- 
power “Condor” to the 
“Hell Diver,” a winged bul- 
let which he rode in a sheer 
10,000-foot. power dive last 
April in demonstrating it 
before Navy officials at 
‘Washington, D. C. 

“The first test we make,” 
he explained, “is over the 
twonand-one quarter-mile 
speed course to get the ship's 
top speed. We fly low beside 
a straight, stretch of high 
tension wires. Keep your 
eye on the leading edge of 
that lower wing. When the 
first pylon passes it, snap 
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Test Pilot 


Thrilling stunts on un- 
tried wings are all part of 
day’s work to man whuse 
job it is to put a new 
plane through its paces. 
To give you a clear picture 
of this sensational branch 
of aviation, the author of 
this article rode in a ma- 
chine on its first flight. 


By 


«inebich 
10,000 
wnirty” seconds, 


fon the stop watch, When the last pylon 
flashes past the same place on the wing, 
soup it ofl. Ready 

‘We had climbed into the machine. Cross- 
well settled into the forward cockpit, 1 
bbuckled the safety belt to hold me in the 


EDWIN W. 


KALE 


the wind, Crosswell ducked his head from 
side to side looking for other ships in the 
air. Then, with an earth-shaking bellow, 
wwe charged down the field with the throttle 
wide open. A gale tore past the cockpit, 
Halfway to the hangars, the wheels left 
the ground and we passed over the build- 
ings 200 feet in the air. 

‘We made a climbing turn to 1,000 feet. 


rear compartment. Mechanics removed 
the chocks from in front of the wheels. 
‘Smoke shot from the ethausts as we taxied 
to the far end of the field, 
swung about and faced 


‘Then in a fast, wide circle we swung to 
the east, ‘The nose dropped and the speed 
noticeably increased. We were approach- 
ing the high tension line. Now 

wwe were 300, now 200, now 
harely sevent¥efive feet ‘above 
the ground, A golf course, with 
players looking up, streaked 
wier our Wings. Usually, the 
throttle is opened wide a full 
mile before the speed course is 
reached in order to gain maxle 
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mum velocity for the start. 

Crosswell raised his left hand 
from the throttle and pointed 
toa steel pylon, holding up high 
tension wires, just beyond a 
Dlack crossroad ahead, It was 
the start of the speed course, 
T glued my eyes on the front 
edge of the lower wing. A blur 
of green fields. A flash of whit- 
ish-gray latticework and I 
snapped the stop watch. We 
hhad passed the first pylon. The 


race against time was on. 


surprising clearness, objects on 
the ground that swirled beneath 
us—a green, horse-drawn 
sprayer being driven between 
ows of a potato patch; a 
gravel pit; a dumping ground 
Where a dozen rusted auto box 
ies lay piled together; a greenhouse that 
flashed in the sun and disappeared. The 
pylons streamed past like a picket fence 
Crosswell half tured and pointed alvead 
‘The black ribbon of concrete that pre 
sented the Vanderbilt Auto Speedway’ run- 
ning parallel to the pylons swerved 
to the left, At the point of its turn 
was the last pylon of the speci! 
course, I concentrated on the win 
‘again and snapped the watch as th 
steel post flashed by. As I started | 
Took at the watch to see what tim 
we had made, I was thrown hai 
Against, the seat, ‘The ship had 
zoomed into a high climbing turn 


S WE circled for the return run, 
T looked at the wateh, We hac! 
covered the two and one quarter 
tiles in exactly 45,7 seconds. We 
hhad been hurtling through the air 
at the rate of 164 miles an hour 
and 0455 miles a second! 
‘Speed trials are held at low alti- 
tudes in order to obtain the maxi 
mum power of the engine, The 


higher a plane ascends, the less 
fer is developed by its engine 
scause of the decreasing density 


of the air. Four runs, two each wa 
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Rushing doven in 
ernment. insists 


tall spin. The 
tunes met. this 


are made and an average 
taken to determine the top 
speed of a new ship. When 
we landed, our records 
shemed tint our average 
for the four runs had 
been 164 miles an hour. 
“The second test was to 
find out the climbing abi 
ity of the plane. Tt start 
is copied ones 
limb, We took off 
and with the nose at a steep 
angle climbed steadily until 
the altimeter hand touched 
1000. The ascent had taken 
us 44 seconds All the way 
up, the air speed 
kept at 85 miles an hour, 
We swooped down and 
started again. This time 


Hanging by 


ts propeller. With engine on ful, 
is pointed up by the test pilot In order to ind stl 


Crosswell kept the air speed 
at 90. Our time was 41 sec 


2» 


fonds. ‘Then we tried it again, this time ot 
95 miles an hour. ‘The air speed indicates 
the ste 


greater the speed, just as 
oes up a slight grade at high speed. whi 

s down as soon as it begi 
ig a sicep hill, Tn climb test 
the engine is always kept running 
at full throttle, The results of the 
three tests showed that the best 
climbing angle corresponded to the 
air speed of 91 miles, 


FTER we found the most effec- 

tive angle of the climb for the 
first 1,000 feet, we began at 1,000 
and climbed to 2,000 in the sme 
way until we discovered the 
angle as indicated by the air speed 
indicator for that altitude 


ing a new type pilot 
continues this “saw. limb 
until he obtains the data that indi- 


Ye cate the best climbing speed all the 

‘way up to the “ceiling.” Then he 
staris at zero and climbs, using the best 
speeds during each step, until he gets to 
a height where the plane will ascend only: 
100 feet a minute, This is the “service 
ceiling” above which it does not pay a 
commercial operator to fly the plane. 
After reaching the “service ceiling,” he 
keeps right on until the ship refuses to 
climb another foot. ‘This is the craft's 
“absolute ceiling.” 

‘The complete test of a ship's climbing 
ability often consumes as much as a week, 
When a radically new type is tested. the 
work may cover three or four months. 
Crosswell and T rode the Falcon on only: 
part of the tests demanded of a new 
design before it is put into production, 

‘In a long steady climb, the Falcon rose 
to 10,000 feet. Its absolute ceiling is about 
21,000, Crosswell pointed to the air speed 
meter. The hand had been edging slowly 
‘back, showing a smaller air speed as we 
rose. This (Continued on pase 136) 
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‘Mechines Work Cup Defender 


Sweeping changes in 
rigging and equipment 
are expected to give 
American boat more 
speed and a swifter 
response in emergencies. 


tea soe 
"ora 


eee eB Me g) CRBS its, 
ie he { Wee — 
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ey to 
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ween 
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THEN the yachting classic of the world, the thirty. 

jle triangular race for the America’s ‘Cup, starts 

ofS Newport, RI. September 13, many innovations 

will, mark the design of-'the American entry. Mechanical 

ices, such-as-winches to handle the sheets. will make 

adjustment of the sails easy, and new fittings will cut down 
the weight and add to the strength of the boat. 

In-the new “Bermuda rigging,” which will be used for the 
first, time in suche a race, the main sail will reach to the tip 
‘of the mast, 152-feet six inches. above the polished bronze 
hull with its'168;000-pound keel of lead. 

‘The overall length of the yacht is 120 feet. The length of 
the hull at the water line is eighty feet. In its main dimen- 
sions, the defender is approximately the same size as Sir 
‘Thomas Lipton’s challenger, the Shamrock V, which sailed 
‘across the Atlantic to take part in the contest. 
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OLD IRONSIDES, REFITTED, IS GOOD AS NEW 


‘Towen by modern tugs, the U. S. 
S. Constitution went down the 
waters of Boston Harbor the other 
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day, AS soon as rigging and 
are installed the old ship \ 

il sail the seas as she 

did 132 years ago. The \ 


vessel, once used as a 
training ship, was put 
to bed in 1897 at the 
Boston Navy Yard 
where she lay rotting. 
When news of her 
condition was spread. 
Americans contributed 
cash to help save her. 
Congress appropriated 
$300,000 for the work 
John A. Lord, 
eof such super- 


Aboce: The Comititation, Old Lronsides being 
eitied at the Wonton Navy Vand tt ff 
Model of the famous ship. tade trom. plans 
published by Purcuar Scusce Moxtia, 


dreadnaughts as the New York and stri- 
zona, was commissioned to refit the fa- 
mous old fighting ship, 

To insure historical accuracy, some of 
the lumber used was live oak brought from 
the Pensacola Navy Yard. where it had 
been submerged since 1878. Rope used 
‘on the refitted Constitution, of a type no 
longer used, had to he made specially 
at the Boston Navy Yard's rope works. 


THIS PHONOGRAPH ALSO SHOWS PICTURES 


Bt 


TRANSPARENT SLIPPER 
USED TO FIT SHOES 


Water: the shoe pinches can be pointed 
‘out instantly by shoe store clerks using a 
transparent slipper recently’ invented for 
filtings. This slipper is made of a syn~ 
thetic transparent material, 

Shoe stores that use the slipper keep 
a cabinet of transparent models of the 
standard sizes. ‘These a ‘on by the 
buyer until a correct size is found. Selec- 
tion of shoes can then be made with assur- 
ance that the fit will be right 


es gate of ra 
iy clerks ws gives 


Prosocrari and projector are com- 
bined in a unique portable instrument that 
provides illustrated musical shows for chil- 
dren. While a record is playing, a strip 
of film automatically moves before a lens 
and the enlarged pictures are thrown, one 
‘at a time, at intervals of nine seconds, on 
‘a screen or wall 

Film that will not burn is used, and an 
clectric bulb provides the light. for the 
projector. The mechanism that feeds the 
film is operated by: the phonosraph’s 
spring motor. ‘The light is the only part 
Using electric current, which is obtained 
from any wall socke 

Standard ten-inch records may be played 
by. the phonograph part of the device, 
which is run and hand-wound in the usual 
way, Special phonograph records. are 
obtainable with strips of film to illustrate 
them, including familiar nursery rhymes. 
‘The device may also be used as an ordinary 
Portable phonograph, without taking 
advantage of the picture attachment. The 
instrument is housed in a case with room 


for ten of the special records and twenty 


strips of film. It weighs fifteen pounds. ties Bln 


All the family can enjoy this combinativa phono 
a will mot burn, Am electric Wl 


ph and still picture projector, which 
‘gerd to wall socket, furnishes ght, 
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MECHANICAL FISH CUTS MINES LOOSE 


Punic demonstration was 
recently made by the British 
navy of a mechanical fish for 
cutting loose enemy mines 
This device, known as the 
“paravane,” was one of the 
mystery ‘inventions deve 
oped from 

and kept sect 


‘The paravane, at the end 
of a cable, is dragged through 
a mine field, its sharp pro 
jecting “fins” cutting 
iets or cables to which mines 
are attached, ‘The mine, thus 
released, comes 10 the sur. 
face where it can be destroyed 
by rifle fire 
Shaped much like tor: 
pedo, the paravane, as it 
slides through the’ water 
looks exactly like a big fish 
Its great advantage is the 
swift destruction of deadly mines with 
minimum of danger to the destroyers 


STREET SIGNS LIGHTED 
BOTH DAY AND NIGHT 


‘Tae sux by day and electric lights at 

illuminate a new street sign recently 
tried out in Los Angeles, Calif. Passing 
motorists can easily identify 
a street comer at any hour 
without straining their eyes, 
as the lettering stands out 
brilliantly against the back- 
ground. 

Letters of the sign are 
transparent lines, in a pane 
of black glass. Behind the 
ake Gens ay 

it from the sky 
the pane, and at night they 
do the same with light from 
a street lamp directly above. 
‘The sign was recently 
patented by H. K. Palmer, 
Los Angeles inventor. One 
of its most favorable feat- 
ures is the fact that it is 
illuminated without cost, the 


the 


Sliding theo 


sun, and lights already installed, do the 
trick, Their installation has won the ap- 
proval of western motorists 


BIG ROCKET MAY 
RISE 13 MILES 


Wate an eight-foot rocket that 
Prof, Herman Oberth, German 
experimenter, has built soars aloft 
soon from Horst, on the Baltic 
seacoast, it may rise to a greater 
height than any projectile or 
vehicle ever ‘man, Tt 
will carry fuel enough for an 
hour's flight. Professor Oberth 


‘Two of the hollow concrete piles, 0d, at right, one of 
fellows being swung alo by derrick so that 
huge Steam hammer can drive it into foundation. 
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imates that it will reach an altitude of 
70,000 feet, about thirteen miles, and may. 
obtain valuable scientific data. 

‘Whether it does or not should be easy 
to tell, for the rocket will carry a brilliant 
ted tail light so that it can be observed 
‘during flight. As soon as it whizzes aloft 
from the launching platform, which is a 
tower resembling an oil well derrick, 
{elescopes will be trained upon it to follow 
its course. 

‘The new rocket, built of white metal, 
marks the resumption of Professor 
Oberth’s attempts to build rocket vehicles 
that might be capable of a transatlantic 
flight with mail and human passengers— 
for even of a jaunt into outer space. It 
will be the first rocket, if successful, 10 
use the powerful liquid oxygen and fuel 
mixture with which two Germans recently 
drove an automobile, a daring experiment 
in which one of them was killed by an 
explosion (P. S. M., Aug. '30, p. 25). 


HOLLOW CONCRETE PILES 
RESIST STEAM HAMMER 


Hotrow concrete piles received one of 
their first try-outs recently in the con 
struction work on a new Hullo, N, Y 
newspaper building. 

These piles, called “hollow-spun,” are 
made by a new whirling process. A metal 
mold, holding six half-inch steel reénfore~ 
ing bars, is filled with wet cement and set 
spinning. “The cement flies against the 
inner wall of the mold, leaving hollow 
center 

In building the Buffalo structure the 
piles were driven by’ the usual steam pile 
driver into a surface of sand, hardpan, 
and shale. The piles were declared to be 
uninjured. by the terrific battering they 
thus received. 
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‘THIS POWERED CRADLE 
ROCKS BABY TO SLEEP 


‘As xurctatc cradle that swings 

baby from side to side has just been 
invented. ‘This new method of 
rocking the cradle was originated b 
V. D. Standley, of San Diego, C 
fornia, 
Tn the new device, the customary 
cradle is swung from two uprights, 
Standing on a base mounted on roll= 
ers. Turning a switch starts the 
cradle rocking by means of a lever 
which pulls downward alternately 
at either side, Drawers in the base 
afford plenty of room for storing 
toys and other playthings. 


ELECTRIC CUTTING 
TOOL IS PORTABLE 


For currixe, wallboard and wood 
of less than an inch thickness, a new port 
able electric cutting tool has been 
wented, Bevel or slant edges may be cut 
with a special attachment for the machine, 
‘An aluminum body makes the tool light 
and easy to handle. “Hand plungers deter- 
mine the depth of the cut and move the 
machine along the desired design. (A 
number of special tools te be used for 
4 wide variety of materials are 

lable. ‘The cutters are driven by gears, 


‘This portable tool is electrically powered. 
Aluminum’ body makes’ it easy to” handle. 
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ALL-ELECTRIC TYPEWRITER NOW HERE 


Ox 4 New all-electric typewriter every 
operation is carried out directly from the 
‘keyboard. On the new machine. carriage 
reun, shifting for capital letter, back 
spacing, and indentation are carried out 
by power from the keyboard itself. 

‘An automatic form letter writer can be 


incorporated with the typewriter. By 
means of a perforated paper roll, an 
unlimited number of duplicates of a mes- 
sage may be typed, One operator can keep 
four or five machines going, merely typ- 
ing the salutation, 

Estimating anormal work at 
75,000 impressions, the typist moves in a 
day 20.000 pounds to a height of one foot. 
In the new automatic machine electricity 
‘takes care of more than ninety-nine per- 
cent of the actual mechanical work. 


NEW PIANO PLAYER CAN 
BE CARRIED IN CASE 


Operate by hand power, a. portable 
piano plaer has been perfected by W. R. 
Wearham, an English inventor. It folds 
for carrying. and is said to weigh less th: 
many portable radio sets. 

‘The player, which can be used on any 
ordinary piano, is worked by the hand 
which pull two levers up and dow 
Pneumatic action created by this pumping 
operates directly on the keyboard. Piano 
rolls of the usual size can be used with the 
instrument, which has an cighty-five-note 
range and can be played by anyone. 


CHINESE RIVER MOVES ITS 
BED NINETY MILES 


‘Twenty-Five years ago Sven Hedin, 
famous Swedish explorer, predicted that 
the lonely Tarim River, in the interior of 
China, would leave its bed in the sands of 
to Ringkedeta. Hi Gust pepiecy © 
to Ruruk-daria, jaring -y has 
{ome true for the iver, choke! with sind 
and earth, has made the journey 


A new allclectie type. 
Miter dacs 99 percent of 
the wart" AIL Gpertion 
‘omtolledatthekeyboan 


Wues the first 
patter of rain 
descends, windows 
are. slid ‘automati- 
cally shut by a new 


electric contact to 
close that starts the motor. Thus it 
serves as a watchdog over an open. 
‘window, saving upholstery and furniture 
from possible ruin. The device, contain- 
ing a motor run from the light socket, is 
easily attached to any window sill 


RADIUM IN LAKES MAKES 
ONTARIO’S FISH BIG 


Ware crtaxcen with radium may 
account for the big fish of the lake country 
near Paudash, in the Canadian province 
©f Ontario. So investigators have con- 
cluded, after visiting fishermen reported 
extraordinary numbers of five-pound and 
larger bass, While the fishermen were 
delighted, they were puzzled by the size 
of the abnormally developed fish, 

Tests of the lake waters of the vicinity, 
made at McGill University in Montreal, 
show the water as strongly charged with 
radioactive material as are many of the 
famous spas of Europe. Radium, like 
X-rays, has been shown in. laboratory 
{ests to produce freak individuals in breed- 
ing animals and plants, and it therefore 
may be the cause of the remarkable run 
of large fish, 


M 
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GREAT RACE HORSE GETS $50,000 HOME 


bolt by Me, and 
John De Hertz. foe 
hele famous racer, 


A sre-xoow “bungalow” was built 
recently for a horse. The occupant 
fof the residence. which, with its 
luxurious fittings, cost $50.000, is 
Reigh Count, the 1928 winner of 
the Kentucky Derb 

"The great thoroughbred has been retired 
from the track to a life of luxury by his 
owners, Mr. and Mrs, John D. Hertz, of 
Chicago, for whom he eared $168.870 in 
racing stakes. Reigh Count's stall is a 
room on a “mezzanine” level between the 
first and second stories and is reached by 
an inclined walk. It is lighted with special 

Jow-glass, which permits the healthful 
let rays in the sunlight 10 enter. 
Brass trimmings are used throughout the 
building, while Reigh Count’s stall is fin- 
ished tastefully with oak wood and tile 


MACHINE PARTS’ SIZE 
RECORDED INSTANTLY 


Waites the thumb clamps of a new 
‘adjustable template” are loosened and it 
is pressed against a gear wheel, or other 
Gdd-shaped piece of machinery. hundreds 
of thin brass leaves mote to take the 
piece’s outline. Thus an instant. record 
may be made of the dimensions of a shop 
part. Turing the thumbscrews back 
again locks the leaves, and the template 
is then carried to draiting or file room. 
‘There a permanent record is made. The 
device also checks machine parts for wear 
and shows whether it has reached 2 
‘dangerous limit. 


‘The michty Reish Count, his racing days over, 
Tooke out from the cs 


ELECTRIC EYE OPENS 
AUTOMATIC DOOR 


Horet watrers and waitresses, balanc- 
ing trays of dishes, need not pause to open 
a new type of door, developed recenly by 
the General Electric Company. Scher 
tady, N.Y. ‘opens of 
‘own accord, stays open long enough to per- 

hem to pass through, and then silently 
closes again. 

The secre 
remarkable 
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current. When the light ray is interrupted 
as by a passing person. the current fluctu- 
ates. Amplified ree large vacuum 
tubes, it sets in motion a small motor 
which operates a hydraulic door-opener. 
[After the person has passed through and 
a pre-determined time has elapsed, the 
door closes again of its own accord. 


TALKIES TO REVIEW 61 
CENTURIES OF FIGURING 


TaLKixc movies at the Chicago World's 


gral calculus, the ever-elusive problem of 
“squaring the circle,” and the hypothetical 
‘fourth dimension.” “They are the latest 
aid in reviewing what people have learned 
about figuring during the sixty-one cen- 
turies or so that they have been at it. 
Only recently have mathematicians real- 
ized what ancient Egyptians and Baby- 
Jonians knew about numbers, The Greeks, 
from 600 B.C. on, are generally considered 
the first mathematicians. But the earliest 
ted event in history, the establishment 
in 4,241 B. C. of the twelve-month, thirty 
day Egyptian calendar with its five addi- 
tional feast days, implied some use of 
mathematics, according to Prof. R, C. 
Archibald, Brown University expert in this 
field. As early as 3,500 B.C, the Egyptians 
‘wrote numbers in units, tens, hundreds and 
s0 on as we do, although pictures of objects 
were used for numerals. The number 
1.234, for example, would be written in 
pictures as a god, followed by two tadpoles, 
the bent fingers, and four lotus flowers. 
Gee practical application of the Exyp- 
tians’ skill at figuring was the building of 
the Great Pyramid, with its. preci 
measured base and almost perfect square 
set north and south with remarkable accur- 
acy. A less familiar, but even more extras 
ordinary surveying feat of engineers of the 
same period was marking the “nilometers” 
along 700 miles of the crooked river Nile. 
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RAZOR HANDLE HOLDS 
PENCIL TO CURE CUTS 


Suovtn the user of this new razor cut 
himself while shaving, a remedy is near at 
hand. ‘The hollow handle contains a styp- 
tic pencil, which is withdrawn at once and 
applied to the cut. It sterlizes the wound 
and stops the flow of blood, The pencil 
is replaceable with a new one when it is 
nearly used up. 


ALUMINUM GAS PIPE WILL. 
BEND TO AVOID ANGLES 


Fiextnur gas pipe. made of aluminum, 
is now on the market for connecting gas 
stoves and heaters to the main pipe line. 
Used for permanent installations, it elim: 
inates the need for the angle fittings 
necessarily employed when rigid pipe is 
installed, The new thin-walled tubing 
may be hent to any desired shape and is 
capable of withstanding high. pressures, 
‘This flexibility, it is claimed, gives it ease 
of installation ‘and repair 
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NEW LIFEBOAT IS DRIVEN BY LEVERS 


Wearing tile preserve 
With levers that work a propeller: Tho 


Mone space for passengers in a life 
hhoat was the need that inspired the inven- 
tion of a novel craft propelled by levers 
instead of oars. When the crew pulls on 
the swinging levers, its muscular effort 
drives a propeller at the stern of the boat 
Because the wide sweep of oars is elim 

ated. passengers can face each other on 


is lifeboat crew mans a eralt that has no oars, but is driven 
here is roorh tnt more passengers in the boat 


double seats, The new lifeboat was dem- 
onstrated recently in England 

The work of operating the lever is said 
to be less exhausting than swinging an oar 
and the speed at which the new type of 
craft is driven is practically the same as 
that of the oared boat inspite of the 
areater load which it will carry 


CAN WATCH WATER TURN TO HOT ICE 


Hydraulic pressure forces the piston into the chamber 
ati the observer at eyepiece sees water chamge to bot ice. 


‘THnovort AxoUxD glass window smaller 
than a man’s thumbnail. Prof. Thomas C. 
Poulter, head of the physics’ department 
‘of Towa Wesleyan University 
things that no man before 
He watches a piston squeeze a confined 
simple of water, oil, or radium with the 
almost inconceivable pressure of 450,000 
Pounds to the square inch. 

This is close to the record pressure, 
600,000 pounds per square inch. with 
which Prof. Perey W. Bridgman of Har- 


vanl University, tumed 
water into ice hot enough 
to boil an egg. It surpasses 
the capacity of the machine 
with which Jean Basset 
French engineer. turned 
“incompressibie” liquid 
petroleum into paste. 
Neither of these experimen- 
ters, however, could watch 
what was happening it 
his machine. 


‘A desire to see these mar- 
vels with his own eyes led 
Prof. Poulter to build his 
windowed apparatus. This 
device is a hollow block of 


tough steel, Two tiny win- 
dows of glass, seven si 
teenths of an inch in diam- 
eter and. five sixteenths of 
aan inch thick, wall off mate~ 
rial under test from an 
observation tube. Resting loosely on oi 
smeared steel rims, they withstand fifteen, 
tons force when a hydraulic press drives 
in a rubber-tipped piston, Should one 
break, a “safety window” stops flying 
splinters. A telescope or other instru- 
ment safeguards the observer. 

“While at present we feel that we have 
a relatively safe arrangement.” Prof 
Poulter told Porta Sctexce Moxa, 
“we have had some rather exciting 
moments.” Once a pressure cylinder, 


under 200,000 pounds to the square inch, 
exploded. A loud report, and two pieces 
‘whiszed across the laboratory. barely miss- 
ing Prof, Poulter and his assistant 
Another time, oil shot from a leak with 
sufficient force to inflict upon him a pain- 
ful bruise 
With his new machine, Prof. Poulter 
discovered that “Ice VI," a rare “hot” 
form of ice which exists only at extraor- 
dinary pressures, will twist a. polarized, 
‘or flattened, beam of light much as rock 
crystal does. This and other optical 
‘experiments made possible by the windows 
Sre revealing new Secrets of the stricture 
‘of matter. In another test, Prof. Poulter 
found that the most terrific pressures did 
slow or speed the natural breaking up 


drawing shows piston that 
applies pressure and ihe safely” window. 
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Latest Improvements |= 
Designed for Use 
by Railroads 
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“Six New Ideas 
Developed 


for Your Auto 


GAS AND BRAKE COMBINED, Wi 

is pedal installed. in our at, 4 Wist 
fo the foot to the tight turns: 06 the as 
find "speeds ‘up the ‘engine. Moving the 
foot tw the left shuts oll the fuel aid if 
the peal is depressed at the samme time 
the brate i applicd as in the tual ways 


HOW TO INST 


MOTOR TAKES FIRST PEFF. This teh 


CHARGES BATTERY WHILE YOU SLEEI 
When the car ie 


SPRINGS FOR CAR WHEELS, Shocks that 
chasis are said 10. be cushioned, by. these spokes of curved 
Spring. see! invented by W. Ee Weaver of Houston, Texas 
Tset"shows a closeup of the wheel with the Key-bicck ear 
the hb which make it possible to replace: a oken se 
Without dismantling the entire wheel, thos having much Time. 


EAR COOKS YouR DIN- . 
NER. A portable kitchen, 

Consisting ef two hollow 

‘Glinders. can be bolted 0 

the exhaust manifold wader NEW AUTO JACK HAS GREAT POWER. Working 
the ood of 'a car, and the handle of this German-invented auto. jack Talses 
almost anything you wih one end of a car high im the si, exposing the bottom 
cooked “in them, exhaust ef the. chassis for" inspection ‘or Pepale, Hyerasiic 
xases fornishing the beat. pressure works the strong cranelike sem of the Jack, 
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AUTOMATIC WHISTLE 
WARNS MOTORISTS 


Berore: the traffic lights, change 
ata certain corner in Scotia, near 
Schenectady, N. Y., there is a shrill 
whistle from an odd-looking auto- 
matic policeman on the adjacent 
sidewalk. Within the contrivance 
there is regulation police whistle 
which is sounded by a strong blast 
of air created when the piston of a 
cylinder is suddenly released by a 
magnetic. col. 

The des 
trolled, either by hand o¢ automat 
cally like the usual traffic lights, It 
should prove useful at locations 
where no “live” traffic cop is sta- 
ioned to stop motorists, 


CLOSING BOOK PUTS 
MARKER IN PLACE 


Watex this automatic bookmark con- 
sisting of hinged levers and two connected 
plates, is clipped to the book you are read: 
ing. it is impossible for you to lose your 
place. Closing the volume folds the metal 
‘arm of the bookmark between the leaves, 
and the book will open again at once to 
the same page. With this device itis 
unnecessary to damage a book by turning 
down the corner of 

‘or laying the 


With double mirrors 
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MIRRORS CAST IMAGE ON 
SCREEN BEHIND SPEAKER 


Lecrvarrs can operate a projector 
equipped with a new mirror attachment 
from their desks. inserting and changing 
slides at will while facing the audience. 
The attachment fits any standard projec- 
tion machine or can be secured as part of 
2 complete projection unit. It uses two 
mirrors to cast the image on the screen 
which is above and behind the speaker. 
Objects within a picture can be pointes 
cout with pencil directly on the slide it 
the machine. ‘The projector throws a 
enlarged image of the pencil on the scree 
This instrument does away with the 
necessity’ of placing the projector in the 
back of the room and having an assistant 
insert the slides while the lecturer remains 
in front facing the audience. De 
dent to changing slides are avi 


AUTOS, OUSTING HORSES, 
BANISH LOCKJAW 


Is THE PAST ten years, the spread of 
the automobile has ‘practically banished 
lockjaw. This apparently curious fact is 
easily explained, according to Dr. C. O. 
Sappinton of the National Safety Council 

‘The digestive system of 


horses is the normal breed- 


the book is closed, * horses were common, lock- 


Clamped ta 


the back of any book. this device 


fasers the plates as'a marker. 


Wr) Lie 


jaw germs were scattered 

ms in the soil and 
. Any chance human 
injury, whether a scratch 
from 3 rusty’ nail, a fire- 
works burn, or a cut from 
y knife was likely to allow these 

» enter through the skin and pro- 
se the dreaded clenching of the jaw 
which gave the disease its name. 

Today automobiles have displaced mil- 
Vions of horses, and a cut or abrasion 
therefore is much less likely to be infected 
by lockjaw germs 


picture projector throws an image 
fon screen behiod the Trctaree sa he eam face audience. 
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WORLD BLOWN UP TO 
STUDY GEOGRAPHY 


Buowise up the world actually 
happens with a new  collaps 

rubber globe with the map of the 
earth on its outside surface. Inflated 
like a toy balloon, it is then 
attached to a standard for use in 
the study of geography, ‘The small 
size 10 which it folds when inflated 
and its lightness make it easy to 
carry from one room to another 


MOTORS CHALLENGE 
FAMED GONDOLIERS 


Goxpotiexs of the Halian city of 
Venice recently had a narrow escape 
from oblivion. In a close vote. the 
Gondoliers’ Association defeated the 
municipal government's project to 
banish gondolas entirely. from the 
canals, which serve as streets, 3 
substitute speedy taxi motorboat, 
ever gondoliers vompete henceforth 
with the growing number of mot 

recently augmented by governme! 


NEW PHONE BASE HAS 
DRAWER FOR INDEX 


Wes anew 
aitachment for the 
telephone, a small 
cular base, is 
added to the instru- 
ment, finding a 
‘phone number 
becomes easy. A 
drawer slides out , 
and reveals an 
alphabetically 
arranged index, 
where frequently: f 
called numbers are 
listed. The attach- 
ment does not 
interfere with the 
use of the desk 
telephone. 


With phone on this 
Thdes-holdine. base 
‘Dumbers are handy, 
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FLY IS BRED TO KILL THE PEACH PEST 
WHICH ATTACKS AMERICAN TREES 


Cuntoes white dises hanging from fruit 
orchards are not to be 1 for some 
relic of old superstition ‘are being 
used at present in the War against. the 
friental peach moth, an insect pest that 
hhas done extensive damage to peach trees 
throughout the United States, 
Gu nd John Schread, 
sultural Expert 
nave perfected a means of 


Hem egg parasite 


friental peac! 
Tn their Connecticut laborat 
these 


3. A device resembling a vacuum 
cleaner is used 10 collect the food for 
the parasite ut ten thousand of 
the parasite 

paper dise 1 and 
eter, ‘These discs are 


h eggs in the 
fruit orchard are destroyed by the 
parasites as they emerge from the 
dises and find their natural food. 


‘age and enicropbone inside the booth, 


ice Abas. high: oles, 
have brea reveal fe the etch tate we cas 
the cakiat, ben’ unicr the ection of containing the Cacicwial esiegriaee 
Dre Frank B Lats, al the Ameren ete placad ia a Sekiotpook booth. A 
: Museum of Natural History, New Vork. movie camera. was setup outside’ the 

he upper picts sbaus the crickets masiat "The music is played five octaves above booth and. focused on. the ‘cricket, A 
inisamen "apd the ower ictreahowsie “idle Cf tbe ordinary plano. hey recording unit connected with the micro- 


ites fonder sates ke Mish pice soos. board. It is impossible for the human phone caught the music, 


violinist to. rep 
To 
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ear is now 


Disk W heels, Safe Headlights, 
and Electric Horns Banned in 


ae Far Places; Why a Jap Won't 
P Ride in a Yellow Automobile 


RG 


LACE your finger at random on a 
hap of the World, Whether it touches 
Afghanistan or Madagascar, Patagonia or 
the Fiji Islands, the chances are that 
American motor cars are familiar to the 
people who inhabit the spot, Automobiles he would boost sales in a South 
from the factories of the United States American country by sending 
have penetrated to the outposts of civili- down a special sport roadster 
zation. Last year, more than half a million with de luxe equipment. Resplen- 
of them were exported. Vessels that plow dent in a coat of brilliant red 
the seven seas carry in their holds Ameri- pint, it started on its way. A 
‘can cars destined for all parts of the few days after it arrived, a 
world. frantic cable raced north from 
Tn each foreign country where t the branch manager in the south: 
porter introduces his machine, he must em country. Not only was it 
take into consideration the customs, be- impossible to sell the car, he 
liefs, and peculiar laws of the community. reported, but he couldn't. even 
In the New York office of the General drive it on the streets. A law in 
Motors Export Company, which that country prohibited any auto- 
many makes of American cars to foreign mobile from being painted red. 
lands, several score “do's and don'ts” for That color was reserved especi- 
selling cars abroad have been collected. ally for fire engines. The only 
‘They indicate the unusual conditions that thing that could be done with 
Ihave to be met in the auto markets of the the roadster. unless it were com- 
far corners of the globe. ‘They are cata- pletely repainted, was to sel it 
Togued under the heading: “Unusual Sales to the fire department! 
Resistance.” ‘Japan is another countey where 
‘One division, for example, is “Color.” red automobiles are on the “Not 
‘When a manufacturer paints his machines Wanted” list. Here the reason 
for foreign delivery. he has to watch his is the popular antagonism to the sn 
step. Russian “Reds” and everything yy parts of Norway. motorists are delayed by laws that 
‘A few years ago, asales manager thought surgestive of them. Also, in Sal trite or in tie morning and down in thealteroon, 


LEK DOWD, Jr. 
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“The Land of the Rising Sun” 
it is illegal for a private citizen 
to own a maroon colored car. 


‘That shade is reserved by law 
for the exclusive use of the 
Mikado and the royal family 


Consequently, a motor car 
manufacturer’ who sent a 
maroon auto to Japan would 


find a limited market, 

Other Asiatic countries also 
have decided color preferences 
which must be remembered. 
In many parts of India, for ine 
stance, green is thought to bring 
bad luck. Tt is the color of 


Yama, the Hindu Satan, So 


Tord olng but this auto. got throogh. 
Delving. slong 
with elephant 


nobody wants a green automobile. Tn other 
sections of the same country, black is 
considered a potent bringer of misfortune 
‘and motor cars that are painted in that 
shade go begging, 

In China, the color of mourning is ex- 
actly the reverse of that used in America 
Instead of black, itis white, Consequently, 
those in the market for automobiles in 


‘Travel in far-oll countries is just one automobile after another, 
Russia, the pictutesyue sled and borse is giving way to the American built aad imported cars, 
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China shy away from machines painted 
white. That color is reserved for the dead. 
In Japan, “Yellow Cabs” would have small 
popularity 


ign markets, must keep in mind; 
there are many other things as well. 

When four-wheel brakes came into 
vogue, one American concer sent a ship- 
ment of cars to England 

“They can't be sold until they have a 
red triangle painted on the back,” the 
dealer was told. This law is stil in effect. 
Al four-wheel-brake machines in Great 
Britain must carry such an insignia to 
warn motorists behind that they may come 
to a sudden stop. 

Another safety measure that has caused 
American auto makers considerable in- 
convenience is in force in Japan. No 
automobile there can be equipped so the 
driver can turn on his headlights and tail- 
light from a single switch on the dash- 
board, A separate switch must be provided 


Even in the frozen wastes of 


a 


ative are alwaya willing to help 
ist'ncrost a rivet inlet. Cate for tht 
Felon carry ropes, teady Tor any emenceney 


oon the taillight so the driver has to get 
out and go around to the back of his 
machine to operate it. Then, he is sure 
his tail-light 4s on, 

Mud-splash guards are also necessary 
in Japan, ‘These are rubber aprons which 
the driver is required to fasten to frames 
outside the wheels as soon as it be 
rain, ‘They keep pedestrians from being 
splashed by passing cars 


‘ORE you can sella taxicab in Jap 
put two horns on it, C 
An electric horn and a bull) 
horn are required on every machine, $0, if 
‘ne fails, the other will still be in’ com 
mission. ‘Another regulation provides that 
there be {wo people running every taxicab, 
a driver and a helper. As the helper has 
little to do except man the auxiliary horn. 
Japanese taxis frequently dash through 
‘crowded streets with both horns going full 
blast. Eighty percent of all automobiles 
in Japan are taxis, so the honking is prac- 
tically continuous. 
In France, Poland, and several South 
American countries, the electric “horn, 
andard on American cars, is outlawed 
entirely. Only bull horns can be installed, 
Motorists in some tropical countries 
refuse to accept disk wheels, ‘The reason 
is that they are in the habit of tying ropes 
around the rims and tires to help them 
get out of deep mudholes. Other drivers, 
in the same countries, ask for the disk 
wheels because they believe wooden wheels 
swell and warp during the rainy season, 


JFTEN, the season of tropical down- 
ours has an important bearing upon 
the equipment that a dealer must install 
‘on his cars to make them sel 
In Porto Rico and Venezuela, machin 
frequently have to be fitted with sta 
pipes on the air intake of the carburetq 
so the owners can drive through swollj 
streams. ‘Thus equipped, the automohil 
tributors placed high, can 


driven through water so deep’ that, 
driver's seat gets wet 


One salesman, in delivering cay 
tropical country. had to plunge tly 
stream whose current was £0 

the water (Continued on j 
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Monorail Aims at High Speed 


Streamlined carson | 
an overhead railway 
may whiz across 
country at 150 miles 
an hour—Offers new 
system of travel for 
interurban commuters 


TREAMLINED | cars— 
vehicles resembling an 
airplane fuselage with: 


whi at TS0 miles an hour a 
a new kind of overhead rail 
way’ Engineers who-attended a 
nt ‘Transport. Congress in 
Glasgow, Scotland, saw th 
of the cars to he built run al 
& short section of skeleton 
Structure of steel near the 
Scotch city of Milngavie 
Although the section of experi 
mental track was too short to 
test the car's maximum sped 
two-aie propellers. pulled the 
eat atg.'good clip with more than a 
ddoten_ passengers, aboard 
‘The inventor, George Bennie, declares 
that ‘dodble-track railroads of this kind 
would he fieal for superspeed commuting 
service between ities and suburbs. An 
overhead railway could. be operated 
Hough a congested district without di 
:ching traffic. Building the towers and 
ack would cost much less than a. sub- 
and the small amount of structural 
ri: for a monorail track. such as Ben- 


A dos 


cars use, would cut off less sunlight 
sn ordinary elevated railroad 
‘te suspended on rollers from 
overhead rail, with a guide rail 
‘keep them from swaying. Air- 
pellets at the front and rear are 


saben it made a tal ip 


fe in the experimental one-ral hanging car 
the dooewsy 


Henne the inventor, sm 


run by electric motors, which take their 
current from the rails. The combination 
of streamline and air propulsion is expected 
to give the cars great speed 

Few people realize, Bennie points out 
that, although no cars like his have ever 
been built before. the idea of an overhead 
monorail line is not new. Such a railroad 
hhas been in operation for twenty-seven 
years over the nine-mile distance between 
Barmen and Elberfeld. in Germany, and 
in that time it has carried mote than 700. 
(000,009 passengers without accident. This 
suspended monorail line uses cars shaped 
like those of present-day elevated rail- 
roads, either singly or in trains, all hung 
from a single overhead rail on an arched 
trestle above the streets. They are driven 


by electric motors x 
to the wheels tha 


ong the rail 
Nt this m 
Vork Ci 
‘build 
pended monorail Hine, 
fon which 200-horsepower 
ears would run at fort 
five an hour, in 
an outlying borough 
A at their hi 
tory shows that only by 
laking 10 the ait have 
monorail lines succeeded, 
America was to have a 


monorail road as long ag 
$1910, when a single- 
rail line was built to eon 
rect City Island, N.Y 

with the main line of the 


New Haven Rai 
New York City. I 
overhead guide 
steady the car. proved 
insufficient and it jumped 
thetrackand waswrecked. 
One of the most promising of monorail 
cars as the amazing vehicle developed 
by Louis Brennan, British inventor, which 
needed no extra rail to balance it, as it 
ran along a single rail on the ground, A 
gytoscope kept it upright with forty pas: 
sengers aboard, in apparent defiance of 
the laws of gravity. However. it never 
‘came into commercial use. Another exper- 
iment was a short monorail line near Bal- 
Isbunnion, in Treland, where odd-shaped 
cars were drawn by a steam locomotive 
along a monorail track raised a few feet 
above the ground on an A-shaped trestle. 
Built in two parts, they straddled the ratl 
for balance. Today. however, except for 
a few short Hines at mines and quarries, 
the aerial monorail alone survives. 
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TWO ALONE BUILD STONE HOME 


For six years Emest M. Belanger of 
Arlington, Mass,, and his wife gathered 
thousands of stones from nearby fields, 
and with them reared the walls of their 
‘dream house,” a remarkable modern 
home built entirely by the couple in their 
spare time, Working as a government 
mail clerk at night, Belanger devoted his 
available hours of daylight to playing the 
dual rdle of architect and contractor. The 


twenty tons of cement which went into 
the walls of the completed house were 
ned by his wife, 

A geologist might note that the stones 
used belonged to the Ice Age. In that 
frigid era a thick blanket of siones was 
spread over New England. Such ice- 
dropped stones went into the walls of the 
post olfice clerk's home, so this material 
Cost only the effort of gathering 


FOUR-FOOT BOAT HITS FORTY-MILE CLIP 


A stove. speedboat, four feet Jong, that 
can keep pace with its thirty-foot elders, 
recently cleaved the spray at forty miles 
an hour in a demonstration at Los 
Angeles, Calif. The remarkable little water 
runabout is reputed to be the fastest 
motorboat of its size ever built. It is 
powered by a steam motor equipped with 
flash boilers, which convert water into 


‘The fastest midget in the world is this four- 
foot motor boat built at Low Angeles, Call, 
where it developed forty” miles an our. 


steam instantaneously at high pressure, 

‘The handsome model is almost an exact 
reproduction of the larger craft whose 
design it imitates, having complete trim- 
mings ranging from port and starboard 
sidelights to ventilators 


BOULDER DAM, BIGGEST 
YET, NOW UNDER WAY 


Artin vears of discussion, work has 
begun on the Boulder Dam project—in 
many ways the mightiest engineering feat 
ofits kind ever undertaken. A dam nearly 
twice as high as any now in existence will 
stem the Colorado River at the houndary 
between Arizona and Nevada. The arti- 
ficial lake it creates is so large that 
it will take three to five years to fill. 
From it, water will flow ihrough irri- 
ation canals into the Imperial Val- 
ley.. The entire cost of the 
project is expected to be 
repaid by electricity from 
2 million-horsepower 
hydroelectric plant 
It will be months be- 
fore the construction of 


| begins. The job is ex 
ected to be completed in 
seven years, 
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pent by the post ofc clerk and 
iis tite in butdlog thls house of age-old stones, 


CHICAGO TO HAVE FIRST 
ALL-METAL APARTMENT 


Waar is said to be the first all-metal 
apartment building is soon to rise in 
Chicago. Its walls will be faced, on the 
outside, with a gleaming silver-colored 
alloy of chromium and aluminum. When 
a layer of rock-wool insulation is added, 
the outside walls, only three and a half 
inches thick, are expected to be as rete 
tive of heat as walls of brick. ‘The seve 
teen-story building will have long “mod- 
ernistic”” window panels of glass and wi 
be warmed electrically. iis mics." ft 
is similar to that on the shiny spire 
New York's new Chrysler Building. 

The thin metal walls of the Chicago 
apartment increase the rentable floor 
space by fourteen percent 


0's seventeen-story, metal apartment 
‘iting wll Took ike this'whe Ente, 
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POISON GAS TANK KILLS BOLL WEEVIL 


All ready to destroy the boll weevil. This catload of cotton see packed inthe circular 
taniwilfoeTumbentedby vacuum pressure when the Widoor scaled abd ar pursped out 


Vactest cleaning for the cotton crop 
in areas infested with the boll weevil, cot~ 
ton’s greatest pest, has been found to be 
the surest method of destroying the harm- 
ful insect. 
‘A cnrlaad of cotton seed is packed into 
metal container or tank. ‘This 
ighteen feet long and five feet in 
diameter. When the tank door is closed, 
a vacuum is created. ‘This vacuum, 
removes all air from the pores in the 
seeds. Hydrocyanic gas is then shot into 
the tank and permeates the seeds. xilling 
all insect pests that may be within with 


‘out doing the slightest harm to the seed 
itself 

Vacuum fumigation, using diferent 
pressure units and gases, is being tested 
for the preservation of meats, furs, drugs, 
grains and some foodstuffs, Citrus grow- 
ers are also using this process with suc- 
cess to rid their stock of scale. The 
heavily infected boll weevil districts, how- 
ever, are making the greatest use of the 
new method, under governmental super- 
vision, in a determined effort to wipe out 
the destructive pest that has cost the 
cotton belt millions of dollars, 


NO ACCIDENTS WITH NEW HARROW-PLOW 
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PINS IN BOOK PACKAGE 
ARE EASY TO CARRY 


Booxs of pins, similar in form to the 
book matebes in common use, are a handy 
and convenient new way of carrying pins in 
the pocket or handbag. 

The pins are inserted in stiff paper, 
three leaves of which are contained in the 
cardboard cover. The cover folds over and 
catches under the stub, which holds it 
when the package is closed, 


GAS SMELL NOW SAVED 


Maxens of gasoline now have found a 
way to use even the smell. They make 
into bottled gas, for fuel and light 
sas fs liquefied and bottled under pressure 
and now refiners are purchasing compres 
sors and tanks to capture and store the 
formerly despised “stink.” 


Commit a harrow and 
plow, a mew farm imple- 
ment, tractor powered, does 
two jobs at once. ‘The pul- 
verizing attachment, driven 
by a shaft from the motor. 
levels. the furrow behind 
the plow and leaves the field 
ready for seeding. Tis drive 
shaft has a joint that auto- 
‘matically releases it from 
the tractor when any object 
Tike a big stone o a stump 
ig encountered. | 
designed to prevent 
ents to the driver and the 
machine, serious injuries 
resulting in the past when 
a tractor keeled over back- 
‘ward, catching the driver. 
“The plow also is hooked 
to the tractor by a patented 
connection. If the share 
Strikes a root or a_stone 


through or over which it 
cannot pass, the connecting 
rod buckles at a. springed 
joint and the hook is freed 
rrom the motor. This plow- 
harrow is being widely used 


in the com belt. 


Above, the powered plow and pulveriser that 

dor two jabs at once aod leave the Held ready 
At Welt, 2 good view of the 

tin the rod thats 

ie nw t9 the 

is'met, the rod buckles at the 

Tok jumps out of the ring, freeing the plOW 
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MILE-HIGH SKYSCRAPER 
WOULD EQUAL ANT HILL 


Tit: roto above shows, a hill con- 
structed by termites or white ants in 
Western Australia, As the ant is only a 
quarter of an inch long, it builds an edifice 

ts own length. ‘The Chrysler 
ing in New York, highest man-made 
structure, is 1,046 feet high. If you allow 
six feet as the height of man, he is build- 
ing about 170 times his own height. If 
he built, as the ant does, 960 times his 
hight, his building would be more than 


‘The ants cement their wedge shaped 
skyscrapers with a salivary fluid, 
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BABEL OF TONGUES SORTED BY PHONE 


Wanew Exouism, German, French, 
other speakers an’ internatio 
convention in turn, how can the enti 
audience understand what they are saying? 
‘The illustrations show the ingenious way 
in which this question was answered at a 
recent World Power Conference held in 
Berlin, Germany, 

Each of the audience was provided with 
a pair of headphones and a four-way 
electric switch. By turning the switch he 
could “tune in” to listen to either the 


HEAT CONTROL SAVES SOLDERING IRON 


A xew meat control for electric solder- 
ing irons enables the user to operate the 
iron at any desired heat. In the new 
device, a metal box contains an apparatus 
which regulates the electric current passed 
into the iron’s heating element, in much 
the same fashion as attachment’ are used 
‘on electric light bulbs to dim the light. 


On the panel of this box, a three-position 
snap-switch and a heat control knob are 
placed. To start heating the iron. the 
snap-switch is turned to the first position, 
applying full voltage on the electric 
soldering. iron, 
‘Once the iron is hot 
snapped to the second position where the 
heat control knob 
Permits the user to 


Switches control the heat 


roo in, much, the sameway 


Tish 
ills are dimmed. At risht, the switch 32 


Beat control Kab with the warniog pik 


shows, 
World Po 
in Bern co 
understand 

any lanuage b 


id 
soeaker In 
seitching 


speaker or any one of three interpreters, 
Suppose, for example, that a Spanish 
delegate was speaking. His voice, picked 
wp ty a micenbone and aml, wis 
carried directly to all the Spanish-speak- 
ing audience over one of the four electric 
currents, 
__ Ata nearhy table, three quick-witted 
interpreters were listening to the speaker 
and translating his speech word by word 
into German, French, and English respec 
tively. They’ spoke into microphones with 
special “whispering” mouthpieces4designed 
to keep them from interfering with each 
other. The German, French and English 
translations, also amplified, went out on 
the other three separate electric circuits 
to the members of the audience who spoke 
those tongues. An electric-lighted sign 
board near the speaker showed at all times 
what translations were available, depend- 
ing on the number of interpreters on duty. 


BLAME NEW TINY GERM 
FOR CREEPING PARALYSIS, 


Wuat ant said to be the smallest 
disease germs ever seen by human eye 
hhave just been seen in a laboratory of the 
Westininster Hospital, London, England. 
They are so small that they’ can ooxe 
through the pores of solid porcelain, and 
were discovered only when they ‘were 
magnified 1,800 times under the special 
lighting of an_ultra-microscope, 

‘The new germs, according to Dr, Foster 
Kennedy of the Cornell University Medi: 
cal School, who visited the London labora 
tory, may be the cause of “creeping paraly 
sis,” otherwise known as multiple sclerosis, 
This disease, not uncommon in America, 
affects particularly blond, blue-eyed per- 
sons, and is characterized by growing 
inability to walk. If the discovery is, 
confirmed, a serum to fight it may at last 
be prepared and the disease conquered. 


F THE half dozen 
men in this country 
entitled to be called “ilood 
engineers,” General Jack- 
son is probably the dean. 
Years of experience in 
flood control work on a 
dozen rivers of the United 
States have fitted him for 
the Presidency of the Miss- 
issippi River Commission. 
Now he is taming the 
Mississippi. Here he tells 
how he is doing ir. 
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0 kevp the Mississippi from eating away its own banks, concrete slabs like thse seen bere are laid from the river bed to hixh-water mark, 
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We Have Found a Way to End 
Mississippi Floods | 


By BRIG. GEN. 


ippi flood 


EW season of M 
control has begun, 
All along the kinkiest of rivers, 


Mh, 


from Cairo, IIL, to. the 
steam shovels are swinging into action, 
With high water past, we can work the 
drag lines that scoop up dirt for the great 
new levees. Construction gangs are laying 
concrete mats along the curves of the 
river where it eats its banks. Monster 
machines that bite up six oF eight cubic 
yards at a single mouthful are clanking. 
We're taming Old Man Riv 
of work completed. Eight 
more remaining. Then we shall have fin- 
ished the biggest dirt-moving job in his- 
tory. And the terror of Mississippi floods, 
‘we believe, will be a thing of the past 
‘What his that to do with the man who 
lives far from the Mississippi region? Tt 
ray’ not. at first, seem to concern him per- 
sonally that we are saving thousands of 
acres of farm lands from inundation, and 
safeguarding the lives of the people an 
them. But there is a good reason why it 
should concern him—he is paying for it 
Since Congress decided the $320,000.00 
job was one for the whole country to 
shoulder, it is being paid for out of the 
Federal ‘treasury to which every tax- 
payer contributes, It is the greatest gift 
that any nation has ever made to a por- 


Gulf 


H. JACKSON, U.S. 


tion of its people. Let us see how this 
money is being spent. 

First, get an imaginary aerial view of 
the Mississippi region. Beneath you the 
wide, muddy Mississippi winds through 
fertile valley. At once your eye detects 
something unusual about this river back 
of its banks. 

On each side the land slopes downwant. 
‘Ten to fifteen miles from the river's banks 
it may be fiftcen of twenty feet below the 
bank level. ‘The Mississippi itself has 
built up those banks. higher than the sur- 
rounding country. with the silt and sand 
that it carries. ‘That is the start of our 
whole trouble. 


S EARLY as January we look for 
£% signs of a flood. By the end of Feb- 
ruary. it may reach flood height at the 
tupper end of the river. Then the water 
level goes up all along the way. When 
reaches the top of the natural banks, it 
overtions them—only by a few inches 
but enough to inundate thousands of 
square miles of low country 

‘So our predecessors decided to fix that. 
They built levees, or earth dikes, all along 
the river and only made matters worse. 
‘They tried to pen up a river that squirms 
and slashes like some giant fire hose by 
crowding it into a narrower space than 


wi 


‘This map gives a clear idea of the yor 
Alone i loodways in saving life and p 
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would hold it, For a few years 
aps, the Mississippi would be 
Socile enough, butt would merely 
be biding its'time. Every ten or 
twelve years along would come a 
big flood, and away would go the 
levees. ‘Through a break perhaps 
as wide as 3,500 feet, a torrent of 
water would pour into the valley 
When the levee break was choked 
and plugged at last by silt, then 
would remain an azure pond or 
“blue hole” upon what vas once 
farm land, 

espite’ popular belief, \ 
sippi floods are no greater on th 
average than they ever were. It 
fs the unsuccessful attempts at 
confining the river 
that make the dam- 
age all the worse 
when a levee breaks. 
A. vivid example is 
the flood of 1927, the 
worst in the fifty 


years that we have 
cept 


records. Con- 
decided it was 
ime to do some~ 
thing to prevent simi 
Jar floods in the fu- 
ture. ‘The result as 
the present Flood Control Plan 
which Congress adopted on May 
15, 1928, 

‘This engineering plan does not 
attempt. to do. the impossible 
and hold the river in one channel behind 
levees. Instead, it combines in one project 
the three things that are needed—levees 
to confine as much of the water as possi- 
ble to its normal channel; leveed floodway 
to carry the rest harmlessly through other 
waterways; and lastly, a controlled flood 
way just above New’ Orleans to relieve 
Gangerous, lod heights at that point, by 
‘dumping flood water via Lake Pontchar- 
train, La., into the Gulf of Mexico, 

‘The first. step in planning the system 
was to decide how big a flood it must 
be prepared to handle. Floods of any 


On big barwes, concrete revetment 
At a times thew laid tron’ shore to 


wil. a section 
annel 


given size seem to recur in a certain cycle 
‘of years. Such a high flood as that of 19% 
might be expected only once in twent 
five to forty years. ‘The flood control sy 
tem we are now building will handle a 

to. twenty-five percent 
greater, proof against a flood far worse 
than any ever recorded—one such as might 
‘occur once every other century. 

‘The job is going ahead squarely on 
schedule. You could hardly put your 
finger down on a map of the Mississippi 
without striking a spot where we are 
‘working. What are we doing? 


‘The Mississipi on a rampare, Thousands of acres are flooded and homes are wasbed out 
shen the levees brexky setting OM Mam River tree: Hood control werk is ta'end tie hms 


ald from bar 


First, we are turing little levees into 
big levees, Some of the old ones are only 

riven feet high, although they average 
nineteen feet. We are making them aver 
ge twe feet, able ta cope with 


supertloods. ‘They will not hold. all the 
river water, in flood time, but they will 
hold a Jot of it 

Everyone has heard about levees in 
songs and stories, but how many have any 
definite idea, of what a levee looks like? 
In the first place, they are usually nowhere 
near the river, as s0 many imagine, Only 
about twenty’ miles of the 1,500 miles 
of levee are actually on the river bank. 
Most of the levees are from six to 3.800 
feet back of the bankline. This gives 
the river room to slash around and carve 
away some of its bank without taking the 
levee along 


(THE levee itself is a bank of earth— 
either sand, loam, or clay. To spike 
another misconception, it is not wate 
tight. Water will seep right through i 
We simply shape our levee so that by the 
time water has seeped through the back 
face it has sunk below ground level using 
the longest back slope for sand, the most 
permeable material. If it comes out above, 
it will start trouble, 

‘The first sign of a badly leaking levee 
is a “boil” that appears behind it, Water 
‘comes “boiling” up in a round spot, build- 
ing up a rim curiously like the geyser holes 
in Yellowstone Park. Some boils reach a 
diameter of ten feet, and last year we 
had one even larger than that. 

At flood times, patrols go up and down 
the levees constantly, looking for such 
leaks. ‘The instant ‘a boil appears, we 
throw up a_temporary dike of sandbags 
behind it, The water leaking through the 
levee forms a pond between the two walls, 
As soon as it becomes a few feet deep, 
the back pressure of water in the pond 
keeps any more from coming through, 

Most levee failures occur when th 
foundation, undermined by such a leak, 
gives way. ‘We had one narrow escape last 
year just below Greenville, Miss. Thi 
or forty feet of the levee settled, but did 
not collapse. We dug in, after tlood dan- 
ger was past, to (Continued on page 149) 
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PHOTOS SHOW STEPS IN GROWTH 
OF THE EXPENSIVE ORCHIDS 
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How the Staff of Life Is Made Here and 
in Foreign Countries 


WIG CREW sre work docs it in the 
Near East, where busy when there's 
Dking to dor Little . in marrow pan 
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Ferlune difectant ised with ony is 
‘ke device. to pully the ale In theme 


Air 1 theaters and other public places 
is now purified by a device that resembles 
1 Zeppelin. Recently installed in the Coli- 
seum, a London playhouse, it freshens the 
air during intermissions by spraying a mix- 
ture of oxygen and perfumed disinfectant 

‘When the machine is dropped from the 
ceiling of the theater by a hollow cable, 
fan electrically driven propeller sends 
spinning in a circle over the heads of the 
audience, Oxygen supplied from outside 
tanks throtigh a hollow cable is ejected 
and. scattered by. the propeller 

‘This dirigible-like affair is illuminated 
with colored electric lights. 


SMALL AUTO RUNS ITSELF 
WHEN LIGHT HITS IT 


Beasts from a lamp, held by one of its 
student builders, control a miniature auto- 
mobile recently’ exhibited at, the Univer- 
sity of Illinois. It starts and stops itself, 
turns on its lights, and blows its own horn. 

‘The two students, A. F. Rus and J. R. 
Woodill, decided to apply for themseives 
the wonders of the “electric eye” or photo- 
electric cell which they had learned about 
in classes, They installed one of these 
special vacuum tubes in an electric- 
powered model auto. 

To lead the car forward, a lamp is 
directed at the tube, which’ is mounted 
‘on the model's windshield. ‘This actuates 
the motor and starts the car. Flashing 
the light twice works a selective relay that 
tums on the lights 


Light, striking a photo-letric ee 


AIR PURIFIER RESEMBLES ZEP 


controls this 
car built by two University of Ilinots students. 
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CRASH CAR INTO WALL IN TIRE TEST 


Ar A sreep of thirty-seven miles an 
hour, Dick Grace, noted stunt flyer for the 
movies, crashed an automobile into a solid 
brick wall to test the blow-out resisting 
qualities of the tires. The force of the 
impact threw the driver out of the car, 
but he was uninjured except for slight 
Dyruises. ‘The entire wall was moved several 


ARROW ON BIKE SHOWS 
RIGHT OR LEFT TURN 


Bicveurs, aswell as larger vehicles, 
may now have their safety signals. A ne 
invention is a diminutive arrow which, 
mounted on the rear of the bicycle, ind 
cates Whether the cyclist is about to tur 
left or right. It swings in either 
direction at the touch of a lever 
on the handlebar, and at. other 
times it lies in a vertical position. 
With the device is combined a 
small red bull'seye that reflects 
the rays of automobile headlights 
at night. 

The signal arrow, which is also 
designed for use on motorcycles, 
is being used by many bicycle 
fiders in France, where it was 
invented, and has prevented many 
accidents, 


inches by the shock of the 3,000-pound 
car's impact, and the framework of the 
automobile Was bent and twisted, 


MODEL OF EIFFEL TOWER 
BUILT FOR RADIO MAST 


A move of the famous Eiffel Tower of 
Paris has been built by Bernard 6, 
Warr, a young English architect, for use 
asa radio mast, As a change from the 
usual pole, which fe considered unsightly, 
Warr built his model in odd moments and 
completed it in six months. 

structure is forty feet high. Tt is 
built entirely of wood, thin laths being 
used, without dependence on guy Wi 
As the illustration shows, the tower 
Strong enough to support the weight of 
4 man without dificulty. 

The proportions of the French tower, 
which is 984 feet high, are exactly m 
tained throughout in the graceful model, 
which makes a fine radio mast, 


Built entirely of thin lath, this forty-foot Ei 
{el Tower model serves asa private fadio mast, 
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Pacific Ocean Now Being Carried 92 Miles Inland 


Stock1ox, a California. city, ninety~ 
two miles from the coast, is to have the 
Pacific Ocean brought to its door to give 
it the benefits of waterway commerce. 
Although there is now a channel between 
the city and the ocean, with its outlet at 
San Francisco Bay, its depth of nine feet 
has made it impossible for sea-going ves- 
sels to ascend it. Dredging of this water 
route to a depth of twenty-six feet and a 
‘width of 460 feet was started recently: and 
is expected to be completed in 1935, 


A harbor is being created in the 
center of the Stockton business 
district which will be 1,200 by 
800 feet in size. Monster electric 
dredges are moving 21,000,000 cubic yards 
fof earth from the channel. The cost of 
bringing the ocean to the heart of the city 
will be nearly six million dollars, with the 
federal government providing’ approxi- 
mately half the money. When finished. 
‘ocean going ships will be able to sail right 
up to Stockton under their own power. 


THIS TRANSFER SLIP IS PRINTED ON CAR 


‘Trawsrexs are printed while you wait by 
a new machine put into use on Berlin, 
Germany, streetcars to speed up rush 
hhour service, ‘They also avoid fraud by 
the conductor, for the entire operation is 

srformed before the passenger's eyes and 
he can see that a new transfer is issued to 
him instead of an old one pulled out of 
the conductor's pocket 

‘The transfer machine is carried slung 
around the neck of the conductor and is 
in a small metal case, A series of wheels 
con one side allows the machine to be set, 
for the correct transfer. ‘The conductor 
tums a crank on the other side which 
prints the transfer on a continuous roll of 
Paper, As the crank is turned completely 
around, the transfer issues from the case 
and is torn off by the conductor and given 
to the passenger, 

‘The machine is credited with being able 
to print and punch a transfer in less time 
than the conductor could tear one off and 
punch it under the old system. It also 
keeps a mechanically exact record of the 
number of transfers issued, thus reducing 
the possibility for theft by the employes 
and making it easy for the auditors to 
et quick report on total business. 


the water chante 
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Felow, the river steamers that are 


TANK TO GUARD BASE 
OF LONDON BUILDING 


For rrorectios against the action of 
tidal water and shifting soil, a new office 
building in London will have its founda- 
tions surrounded by a huge underground 
tank. Its being constructed with an outer 
layer of steel, within which is a brick wall 
nine inches thick, covered with a coating 
of asphalt, Finally there is a concrete 

wall, seventeen feet. thick 


at the base. The floor of 
the tank will be covered 
with a heavy bed of w 

proofed concrete, Exca- 
vation of the ground was 
made through layers of 
Thames River mud, peat 
and green sand, inio. the 
blue clay below. Dirt 


material weighing 150,000 
tons was removed from the 
area in building the tank. 
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Odd Flying Machines Designed 
in Effort to Vary Usual 
Models of Planes 


HOAT OR AIRPLANE? This strange 
Craft, two. views of which are shown, 
Tooks az thoush it would: be more at 

hag the alee Its 


fe 


those ued 
eal teats have bee ade 


AST LAUGH." Shaped fke a raft has tong nar- 
ot eh, nays it wil 


ay. 


ALOFT UNDER FULL SAIL. Equl 
‘til this glider took to ‘Ue alt after beng tomed 
by aa automobile Te few, but aviation experts 
ity ft-did so, n0¢ because of the sails it carried 
0" help it, but" Ig spite of their resistance, 


SHOCK-ABSORBING RAILS 
ADD TO TRAIN'S COMFORT 


SwocK-ANsORIING rails for railroads are 
the recent invention of a German engineer. 
‘They are said to cushion the vibration of 
wheels rolling over them and to make 
traveling more comfortable for passengers 
in the coaches, 

Ac intervals in a standard rail is inserted 
a section of special “breathing rail” of 
modified form and bearing a number of 
slots. ‘These sections, welded to the regular 
rails against which ‘they abut, give the 
‘whole track resiliency and absorb the 
jouncing of a train passing over it 

rests of the- device upon Germa 
railroads are planned. 


GLIDER-KITES DO STUNTS 
WHILE HELD BY STRING 


‘Tare, newest sport designed for glider 
enthusiasts is a glider-kite, to be flown by 
a cord from the ground. ‘It is almost an 
exact model of an actual size glider and 
has_a wing spread of about five fee 

The glider kit is capable ofall varieties 
of stunting—loops, barrel rolls, and tail 
spins. It is believed that it will prove val- 
uable in learning facts about the perform- 
ance of a real glider, under various wind 
conditions and maneuvers. As a target in 
antiaircraft gun practice, it is also con- 


POPULAR SCIEN 


MONTHLY 


FRONT BUMPER WORKS 
NEW AUTO BRAKE 


AS etectac brake for 2 
just placed on the market, sometime 
not wait for the driver to apy 
Although he can operate it at will by p 
ing a button in the dashboard, an 
contact on the front bumper tip 
matically if the car strikes anything 
In a recent demonstration in New York 
City, a man stood in front of 2 moving 
automobile equipped with the 
allowed himself 10 be hit. 
brakes of the car slammed 
stopped in its tracks, 
‘Any car may be equipped 
in a few hours with the 
Drake, which takes its 
power from the car's own 
storage battery. The work- 
ing part of the electric 
brake, housed in a. small 
oblong bor, is mounted on 
the chassis and acts upon 
an extension of the regu- 


lar brake rod. When 
tripped, it first snaps. off 
the ignition and then 


applies the four-wheel 
brakes, bringing the car 
to a quick stop. 


it ike a small slider, these kites fy 
rity ima light wind, and ot the end 
ia striae will dy many useer’ stunts 


sidered a valuable (raining aid. In 
addition the kite is expected to fur- 
nish data of great value to students 
of sailplane flying. 


SODIUM LINED TUBES MAY 
CARRY ELECTRICITY 


Wire tubes or pipes, instead of wires, 
carry electricity to your home in the 
future? Such a possibility is proposed as 
the result of a recent survey of the prices 
of metals, which show that modern meth- 
‘ods have made the curious metal sodium 
as cheap, bulk for bulk, as iron. 

Pure sodium is a silvery metal, lighter 
than water, and so soft it may be cut with 
aknife. Thrown into water, it will explode 

One of its most interesting properties 
is that a wire of sodium need be only one 
third the weight of copper wit 


OcromeR, 1930 


pole to pole, but it may be possible to use 
4 thin-walled tube of copper or stainless 
steel, filled with a sodium core, 


AUTOMATIC WATCHMAN 
RINGS ALARM BELL 


Aw avrosaric “night watchman,” who 
keeps tabs on all the rooms of an’apart- 
ment house by sounding an alarm and in- 
icating the number of the room where an 
attempt at intrusion is being made, has 
recently been introduced by an Italian 

‘The novel burglar alarm is a signal 
board placed at some. easily accessible 
point in the building. The locks of all the 

partment room doors are connected by 
‘wire with this board, When one of the 
doors is forced or a wrong key inserted in 
the keyhole, a bell rings and the number 
of the room is registered on the board, 
‘The janitor, other inmates, or passers-by 
‘on the street may thus be summoned to 
the scene, 


SS ee 
‘The door to cach apartment §# connected with 
this Switchboard. Bell rings if door is forced. 
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BABIES BRANDED WITH 
ULTRA-VIOLET LIGHT 


Unreaviouer rays are used 
to “brand” new-born babies at 
the Delaware County Hospital, 
near Philadelphia, to. prevent 
the possibility of giving a 
mother the wrong child. The 
marking, entirely painless and 
harmless, will make impossible 
the repetition of “exchanged 
babies” such as took place re- 
cently at a Chicago hospital, 

Tn placing the “coat-of-tan” | 
markings upon the new-born 
infant, the ultra-violet rays are 
directéd upon a stencil in which 
numbers or letters are cut. so 
that the “sunlight” reaches 
only the exposed skin. The 
markings remain visibie for 
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PRESSING TRIGGER FIRES 
OIL FROM THIS CAN 


A sew oil can that works 
like a gun shoots lubricant into 
hard-to-get-at places, Built 
like a miniature force pump, it 
is operated by pressure on a 
trigger. In response to. the 
touch,’ a jet of oil spurts 
through the long spout and 
easily reaches the machine part 
to be lubricated. There is no 
need to turn the can upside 
down and attempt to splash on 

i from above with this posi- 
tive feed. 

Within the can, a plunger 
connected to the ‘trigger 
vances into a cylinder in which 
a measured, quantity of oll is 
trapped and when the trigger 

the 


two weeks or longer, until the 
child’ is taken from the os- 
pital, and, of course, bathing 
does’ not disturb the markings as would 
be the case if put on by usual means, 


SLOWS MOTORBOAT DOWN 
TO RIGHT FISHING SPEED 


AN ovTvoaKD motorboat is slowed to 
rowing speed by a new propeller attach- 
‘ment for fishermen who wish to troll. The 
device covers the propeller blades and thus 
takes away their normal pitch. With the 
motor throttled down, the usual speed of 
the boat is reduced by half with the troll- 
ing attachment. 

All standard makes of outboard motors 
may be fitted with this invention of a 
Little Falls, Minn., manufacturer, and it 
is made for both two- and three-bladed 
propellers. It can be attached or 
detached on the water, and is made of 
‘cast aluminum so that it will not rust. 

‘When the motor is speeded up, wings on 
the device automatically spread and expose 
the propeller blades. Nearly normal speed 
may therefore be reached without remov- 
ing the attachment, 


With this ut 
number “or initiat by means of whi 


olet machine, hovpital babies a 


MOTORISTS CAN NOW GET 
THEIR CHANGE IN GAS 


Waxes a driver stops at a new kind of 
filling pump to buy gasoline for his car, 
he may receive his change, if he prefers, 
in gasoline. Beside the regular glass tank 
is a smaller one containing exactly one 
gallon of gas. It is graduated in cents 
‘Any number of cents’ worth of fuel may 
be drawn from the small tank, when the 
attendant presses a lever at the nozzle of 
the regular filling hose. 

If a driver buys five gallons of gasoline, 
for example, at nineteen cents a gallon, 
his bill would be ninety-five cents. Giving 
the attendant a dollar, the motorist need 
not wait for his change. He receives it 
immediately in five cents’ worth of aso- 
line drawn from the small tank. Filling 
stations may add the device to their regu: 
lar gas pumps with- 


‘eanded with 
‘hey are’ Meni, 


is pulled it ejects this ol 
forcible action makes the spout 
proof against clogging. 
insures the lubrication of the i 
parts of the motor. 


is 
visible 


ings hard to get at are easily lubricated 
this gun device which shoots the oil out 


es 


OFFER $50,000 IN PRIZES 
FOR MODEL MAKERS 


‘out appreciable al 


Bovs between twelve and 


teration. Faster nineteen years of age may win 
service and increased university scholarships, and 
sales are said to be other valuable prizes,’ in a 


national coach-modeling compe- 
tition just announced. This is 
the fst time that. university 
scholarships have been given a 
awands for craftsmanship. 
Entrants in the contest, spon- 
ored by the Fisher Body Cor- 
poration of Detroit, Mich,, are 
required to construct a dupli- 
cate of a Napoleonic stagecoach 
model from working drawings 
suoplied them, For the most 
nearly perfect speci- 
mens of handiwork, 


‘A onegallon tank, graduated in cents, is used 
to ive purchaser bis exact change in gasoline. 


cluding four four 
year 


yy pees, Cotaling 
50,000 in value 
| will be awarded, 
)\3 


university 


scholarships. 
‘The contestants will be divided, accord- 
ing to age, into a junior and senior class. 


Scholarships awarded in the junior class 

‘will be held in trust for their winners until 

ly ‘graduate frum igh school, o€ are 

ready to enter college. A jury of promi- 

nent educators, headed by Dan C. Beard, 
ill judge the models. 
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STUDENTS LEARN TO FLY 
IN CLIPPED WING PLANE 


Now students can learn to fly on the 


ground, yet get all the sensations of actual 
soaring, in a plane that has had its wings 
“clipped.” It will tip, bank, and behave in 


every way like a real airplane, but it can- 
hot leave the ground 
‘The earthbound craft, devised by two 
Los Angeles inventors, is a small glider 
powered with a two-cylinder motor, Its 
‘wing surfaces are responsive enough for 
Ue machine to answer its controls while 
ng along at only ten or fifteen miles 
tavfoue "When the student has mastered 
it, he replaces the stub wings with full- 
sized ones and fies away. 


PARACHUTE FOR PLANE 
WORKED BY SPRINGS 


‘Sruuwos fire into the air the plane-low- 
‘ering parachute invented by Dr. J. T. Parr, 
an Oakland, Calif,, dentist, When the pilot 
of a disabled plane presses a control lever, 
4 trapdoor in, the upper 
wing opens and the para- 
chute swings plane and 
pilot to earth. ‘Such “ 
plane parachutes” have 
already been shown fea~ 
sible in tests, and Parr 
declares the release of his 
device so positive that 
it will check a plane in 
headlong fall, out of con- 
trol. The parachute is 
attached to the plane at 
the exact center of balance, 
so that when put into use 
it will, according to the 
inventor, hold the plane on 
a level ‘keel during the 
descent so that it will not 
be damaged when the 
‘ground is reached. 


‘Above is view of parachs c 
plane to earth, Below, how ‘chute is packed at center of wings: 
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RADIO BEACON GUIDES 
. PILOT'S BLIND FLIGHT 


Foo might have blanketed his whole trip, 
yet it would not have stopped Capt. Arthur 
Page, crack Marine Corps pilot, who . 
recently flew “blind” from Omaha,’ Neb., 
to Washington, D. C. Stopping only twice 
fon the way, at’ Chicago and Cleveland, to 
refuel his plane, Captain Page guided his 
plane solely by the instruments on the 
{ashboard fn front of him. 

‘The illustration shows the visual radio 
beacon indicator that kept him on his 
course without the necessity of watching 
the ground. To avoid risk, he carried an 
observer who did watch the earth, but the 
observer found it unnecessary to give Page 
any directions and contented himself with 
keeping a lookout for other planes, 


This new type training plane does everything 
tie ay. Left done-up of stadest at contro, 


STUNT JUMPERS ORDERED 
TO WEAR TWO ‘CHUTES 


‘Two parachutes must be worn by every 
jumper who makes an exhibition, train- 
ing, o testing drop, the Department of 
Commerce has ordered. auxiliary 
“chute is carried for protection in case the 
first fails to open or becomes fouled with 
some part of the airplane. Pilots 
‘only one parachute as they jump only in 
Srergoncbn ted tha sdiet diel worn 
would interfere with their work. 


2,000 COMPANIES BUSY 
MAKING MODEL PLANES 


NeAKLY 2,000 full-sized airplanes, 
motors and ail, could be purchased with 
the money now invested in the model 
plane industry of America, Last. year, 
‘more than 2,000 companies, ranging irom 
“basement factories” run by schoolboys 
to producers with large financial resources, 
were turning out the light, rubber-band- 
propelled machines. One firm sold $400, 
000 worth of miniature planes in twelve 
months. ‘The model airplane industry in 
the United States now represents an invest- 
ment of approximately $4,000,000. 


WORLD'S BIGGEST AIRSHIP 
TO BE NAMED AKRON 


Waxes the world’s largest  dirigible 
‘emerges next summer from the hangar at 
‘Akron, Ohio, where itis being constructed 
with a sistership of equal size for the 
United States Navy, it will carry the 
name Akron. 
This recently was selected as the name 
‘of the new super sky dreadnaught by Navy 
Heretofore the airship was desig- 
s the ZRS-4, and its sisters 
still unnamed, the ZRS-5. These giant 
have a gas capacity greater by a mil- 
lion and a half cubic feet than the largest 
irships now in existence, Each will hold 
6,500,000 cubic feet of helium, The anly 
| Zeppelin type dirigible now owned by the 
United States ig the Navy's six-year-old 
Los Angeles, originally the ZR 


released by, springs, lowering 
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PLANE'S NEW MAIL BAG 
UNHARMED BY FIRE 


Ose of the great menaces to the safety 


of air mail is fire. To protect air cargoes— | 
sometimes valued at more than a milli 
dollars—a new fireproof as compo 
sition mail bag was tested at Chica 
Soaked with gasoline, ignited. 
and left for fifteen minutes, the bag k 
the mail within unharmed, The new m 
holder is said to be capable of withstand- 
fing heat that will melt sheet metal 


STUDIES AIR THRILLERS 
PLANS TEN-MILE CLIMB IN BIG BALL RUDIES. ATR’ SCERIELER! 


, former 
‘uch as 


| 2 of dhe Wate Lieut. Alford J. Willia 

ak Navy flyer, plans an air thrille 
his recent’ spectacular “inverted falling 
leaf,” he uses a model plane to do it, Sit- 
ting’ comfortably in an armchair at his 
Washington, D. C., home, he can study 
out at leisure just when he will have to 
advance the control stick or kick over the 
rudder. 

Even an experienced airman might 
become bewildered at some point in the 
midst of the hair-raising stunts that 
Williams has performed, F 
when a plane is standing on its 
rudder and the elevator, controlling respec 
tively the horizontal direction and tilt, of 
the plane in normal flight, exchange duties. 
At such a time hesitation might be fatal, 
‘That is why Williams, reckless as he seems 
in the air, has rehearsed his stunt with a 
model so'many times that his responses 
when in a tight place are automatic. 


i be carried ten mil ft 

A TEN-mite ascent into ‘the air i FLYING BOATS USED TO 
darter be Phe ee CATCH FISH POACHERS 
Joon to a height of 0 feet. Not only North Sea are being caught with flying 

the air at such a height too thin boats. Machines of the Royal Flying 
Tipsictcg eget pee eee ana ie Sears 

ing would “blow up" under the redu waters. When French and Belgian fishing 
pressure P vuctied vessels were sighted by the winged game 
Bee eae pean co ee ee ee 
he and a comp m plan to be sealed. Fisheries Protection Flotilla. Arrests fol- 
Air supplied by a machine similar to th: lowed. With the success of the aerial 
yr aa a es a eee 


ure within th 


normal atmospheric pre 
ball, despite the low p 


the fiying boats to the herring fisheries at 
other points along the coast 
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REVOLVING SEATS ADD 
TO RAILROAD COMFORT 


Turse double seats for railroad cars, 
mounted on a pivot, tur toward the win- 
dow like Pullman chairs at the will of the 
occupants. The innovation in railway 
seating was recently tried out successfully 
‘on a Chicago-to-Denver railroad line, and 
other roads are considering its adopt 
Tilting backs add to the comfort of the 
‘eavily-upholstered chairs, which may be 
adjusted to any angle by levers at the site 
of them, A rack at the back 
hholds coats and hats out of 
travelers’ way. 


“BELGIAN ROLL” TO 
SHAKE CAR APART 


AN. AvroMOMILE is turned 
into a bucking broncho by a 
mechanical device called the 
‘Belgian Roll,” which is used 
in a Detroit automobile plant 
to test cars. The function of the 
“Belgian Roll” is to shake and 
shock a car to pieces. If the 
test, car discloses weak spots, they are 
made stronger in future models, 

The “Belgian Roll,” built in a pit, con- 
sists chiefly of four large eccentric rollers. 
‘When a car is lashed in position over the 
test pit with its wheels on these rollers, 
their wobbling revolutions throw the car 
up and down in a series of rapid jolts, 


Ne 


‘The “Began roll” in o 
the auto was being vie 
‘This tet ie made to discover any WeSk spots Im the ear 


ation. ‘The picture was taken while 
tly. agitated bythe erratic rulers. 
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85-MILE-AN-HOUR BUS STREAMLINED 


France is soon to see this 
country’ oa overland rout 


Portmote-shaped windows will give 
passengers a View of the roadside they are 
scudding past at eighty-five miles an hour, 
in a remarkable bus just completed at 
Paris, France. This juggemaut of the 
roads seats 100 passengers, besides its two 
drivers. Every part is streamlined for 
speed, even to the curved emergency door 
in the rear. The machine is designed for 
express cross-country. (ravel 


f 
1! 

NEW LENS CLEANING KIT 

MADE FOR CAMERA MEN 


Cueaxtxe a photographic lens, without 
doing it more harm than good, is not as 
simple a matter as it sounds. Experiments 
made at Hollywood, Calif, where there 
are many lenses to clean, 
showed that most of such 
cleaning was worse than 
‘useless, and in many cases 
it was said to actually 
impair the quality of pho- 
tography and projection. 
"To meet this situation a 
new lens cleaning kit has 
just been developed. It 
consists of a fluid, the 
nature of which is a trade 
secret, a piece of specially 
tanned and hand-brushed 
chamois, and abit of 
lintless linen made, from 
Irish flax. A camel’s-hair 
brush to remove dust com- 
pletes the outfit. It is de- 
signed for use with all 
kinds of lenses, including 
those of a microscope. 


eamlined, high powered bus with porthole winds 
‘Carrying 100 passengers and Tunsing at more tl 


5, whizzing ac 


LUMBER PILING MACHINE 
AIDS RUSSIAN INDUSTRY 


Puuixe boards twice as high and many 
times faster than men could do it, a new 
machine for stacking lumber is the latest 
labor-saving device put into use in Soviet 
Russia, The machine is operated by an 
electric motor and stands about thirty 
feet high, 2 

Lumber is laid on steel bracket exter 
sions attached to an endless chain, ‘The 
planks are carried to the top of the 
machine where levers shift them from one 
side of the bracket extensions to the other 
so that they are always on top. ‘The planks 
are then carried down the other side of 
the machine until they reach two long steel 
arms down which they slide, A laborer on 
the stack of lumber then picks them off 
and places them on the pile, as ilustrated 
in the photograph below. 

With the use of this machine, two or 
three men are able to do the work for 
‘which, under the old method, a large crew 
was needed. As the lumber industry of 
Russia is in the process of rapid develop- 
ment, a machine of this kind was indis- 
pensable, It was designed by native inven= 
tors at the request of the government, 


et Russ lumber 


s nas ust installed 
piler which does the work of many men. 
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LAMPS RID PRICELESS STATUE OF PESTS 


Ab ul Celeste, who saved the rare 
Je" AU right, magnified ‘of wooed 


th peaved relic waa mate from linden tr 


A. vaicetess 40-year-old piece of 
wooden sculpture in the Louvre 

was recently saved from destruction. How 
the scientific use of lamps conquered thi 
Insects that were destroying it has just 
been revealed by Fernand Cellerier, off 
cial “doctor” of the statues and paintings 
in the French institution, 

An Alsace muscum presented to the 
Louvre the statue, seven feet tall, of the 
‘Virgin carrying the infant Jesus.‘ It was 
highly valued aga choice example offi 
teenth-century German sculpture. 

‘Two years ago, a vast cloud of insects 
swarmed from the statue, Consteration 
seized the museum officials and the price 
less relic was immediately examined, It 
proved to be the nesting place of quanti- 
ties of insect grubs whose growth had been 


NEW PROCESS SHOWS 
MITES AS GIANTS 


Mrres become monsters before 
the camera of J. G, Pratt, United 
States Department of Agriculture 
photographer, After years of 
research, he has discovered a proc- 
ess by which he can take pictures 
of insects and plants magnified to 
astonishing size—from twenty to 
three hundred diameters. 

Pratt's achievement is considered 
remarkable because he can picture with 
clarity of detail a whole insect, magnified 
to giant size, Formerly a textbook of biol- 
ogy could show only a drawing of such a 
subject, necessarily failing to give a clear 
idea of ‘its appearance. 

‘Armed with his special camera, Pratt 
has pictured such insects as the plant aphid 
or “ant cow” which supplies ants with 
honey food. According to Pratt, the 
insect has never before been photogra 
Other pictures which he has made show 
how a fern propagates itself by spores. 


wed by the gallery's warmth. Anti- 
septics were injected to kill them and 
the statue was replaced. 

In April of !ast year, another swarm 
of insects appeared. Cellerier, the statue 
expert, was called in and set up a labora- 
tory in the Louvre. 

“Faking small slices of wood from the 
hack of the statue he examined them under 
the microscope and found them to have 
‘come from the trunk of a linden tree. Tt 
was then easy to identify the insect as a 
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Viren of 
saved frou i 


heim, priceless sculpture 
Uy powerlul lamps 


ike species of the family known 
as Anobies 

The last step was the use of one of 
Cellerier's own inventions, a hermetically 
sealed cabinet in which the statue was 
exposed to the rays of powerful lamps 
for thinyy days. This type of treatment 
is used widely to preserve. rare woods. 
Applied to the statue, it baked it dry of 
sap, which had served as food for the lar- 
vvae. When the statue was removed from 
the ease, it was free of the pest 


J.G, Pratt, Gaverament photographer, shows how he makes highly enlarged pictures of insects, 


Inset 3 photo’ 


Tiny aphid taken by Pratt and magnified about twenty-five diameters. 
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TO MAKE COLORED MOVIE OF FISH 


Dressed in diving. ehmet he will we in the 
Hifi, Atthue'C. Pillsbury demonstrates camera 


Waar are said to be the first natural 
color movies of undersea life are to be 
filmed by Arthur C. Pillsbury, Berkeley, 
Calif,, photographer. He and Mrs. Pill 
bury’ recently sailed for the tropical 
island of Suva, in the midst of the Fiji 
Islands, where’ he plans to photograph 
tgiant starfish, sea anemones, and rare 
tropical fish at depths from fifteen to fifty 
fect beneath the surface. There, clad in 
bathing suits and diving helmets, Pillsbury 
and his wife will work in shifts of one hour. 

‘The special cameras which they took 
with them have been proved water-tight 
ty immersion in San Francisco. Bay for 
twenty-four hours, Each is inclosed in a 
sealed housing of brass, with a window of 
fine optical glass. Attachments on the 


Teo exposures of seaurchine made with the 
meta ko be used under water Aiming Boh 


box permit Pillsbury to change films under 
water. Pillsbury plans to expose 25,000 


feet of film, if man-eating sharks and 

barracudas do not interrupt his work. 
No effort will be made to get pictures 

of marine life at great depth, as er 


is not equipped 
interest primarily 
colored 

the tropical seas. His photographs, supple 
mented with the data be will’ gather, 
should add largely to the scientific knowl: 
edge of these fish. 


ha diving bell 
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CALORIE COUNTER 
TELLS YOU WHAT 
TO EAT 


Derexsextxe the number of calories, 
or units of heat energy, a person should 
have in his daily diet a alorimat” is 
being installed in public places of Ber- 
lin, Germany. The machine tests one's 
weight and ‘height and then delivers a 
printed card from a slot giving the calorie 
tation for the day. Various foods contain 
different amounts of calories, per pound, 
and by consulting a diet table showing 
these a person can adjust his eating habits, 
accordingly so that he will be sure to get 
the required amount of nourishment. 
Inserting a coin starts the machi 
system of levers and plungers opera 
by the person standing on the mad 
ts it fn mation and out comes the card 
telling how much you should eat, today. 
To assist people in determining what and 
hhow much to eat, some restaurants in the 
United States print on their menus the 
number of calories each dish contains, 


UNSINKABLE BOAT MEETS 
TEST IN GERMANY 


Mone like a submarine than a surface 
craft, this novelty in lifeboats is said to be 
unsinkable. Its seaworthy qualities were 
demonstrated not long ago in a trial trip 
over Lake Constance, Germany. The 
conical hull is divided into six water-tight 
Eompartments and a weight below belps 
maintain sta} 


WORK WITH BIG ROCKETS 
IS AGAIN UNDER WAY 


‘New aid for his experiments with high- 
altitude rockets enables Prof. Robert H 
Goddard, of Clark Us 
ue the work he began several years ago. 
Daniel Guggenheim, backer of a recent 
safety contest for airplane types and of 
other important aviation researches, is 
helping Goddard. The rocket will be 
used for observations at high altitudes, 


Looking like a cross between 
ee aa eta 
twas recently demonstrated on 


Take “Constance, German 
Divided ino 
Scions, with wal 


atin on ton oft 
rat, ils claimed, ean sink 
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eit 
LIQUID PAPER, SHOT OVER 
LAND, HELPS FARMERS 


irairs of soft paper to cover farm land 
have been tried in this country, where 
they protect growing shoots and 

the yield of com and other agri 
products, The labor of laying these st 
properly is lessened by the invention of a 
German engineer which sprays a fluid 
solution from a device like an air gun. 
When this strikes the ground, it hardens 
into paper, of x sort that x not disaolved 

rain and impossible for the wind 10 

plow away. 

Mccontbg ta, the livestoe, “Avr 
Streich, who recently demonstrated the 
device in Berlin, it benefits growing farm 
plants by raising the soil temperature, 
killing undesirable insects, and protecting 
the beneficial bacteria in the soi 


TOOL IS HANDLE, WRENCH, 
HAMMER ALL IN ONE 


A niece of cold-rolled steel about a foot 
long. and deeply notched is a new tool for 
the man who works around the house, as 
‘well as for professional house painters and 
decorators. It is scientifically designed 


At rah, 
many" uses: Above painter 
fone to catty his borkets 


and (wo to bold’ the Urusbe 
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MIRROR GIVES DISTANCE TO MOVIE 


A autneor is the secret of 
a new movie trick which 
makes a small room appear 
like a big one, thus saving 
studio space." The mirror 
supplies part of the dis- 
tance. The picture and dia- 
gram show how it is done. 
Pointed at the mirror, the 
camera records the reflected 
images of the actors in the 
“set,” thus adding appre- 
ciabiy to the depth of the 
scene as seen on the screen. 
The diagram below illus 
trates the process, 


for the greatest possible number of uses. 

‘The five-ounce tool makes a convenient 
handle for carrying two buckets of paste 
‘or of kalsomine. Laid across the top of 
the bucket, the tool may be used as a rest 
for the brush. Slots engage the sides of 
the bucket, and the brush is held either 
horizontally or vertically. Its straight edge 
is more convenient than the curved edge 
of a bucket for wiping surplus paint from 
brush. Two buckets can be carried and 
still have one hand free. 

In addition, the tool serves as a hammer 
or as a stirring paddle, while a slot in its 
center enables it to be used as a wrench, 


CAMERA COPIES 
RARE BOOKS 


Cornes of books so rare as 
to be without price will soon 
be available to students and 
ans the world over, 
h the modern use of 
photography. A New York 
society will select book treas- 
tures from the greatest collec- 
tions of the world and photo- 
feraph their leaves, These will 
he bound and distributed at a 
nominal fee to sixty-four libra~ 
ries and to the members of 
the society. Five 
rare volumes have 
already been cop- 
ied in this way, and 
a dozen more are 
immediately to fol- 
low them. 


NEW HACK SAW BLADE HAS. 
BIG AND LITTLE TEETH 


Teeth, xraduated ftom fine to coarse om this 
German hack saw, ale to: tool eficleney, 


Five teeth for starting a cut, and larger 
tecth for regular sawing, are combined in 
4 new kind of hack saw blade, From one 
end tothe other the teeth gradually 
increase in size. Only one half of the blade 
is used at a time. Made for catting iron 
and steel, the blade is said to be unlikely 
to jam and break. The new blade is a 
recent German invention. 


HIGHEST THING ON SEA 
IS MAJESTIC’S MAST 


‘Tie highest thing on the sea is the mast 
tip of the transatlantic liner Majestic, 
Operated at its slightest possible draft, its 
topmast towers 229 feet above the water 
line. This was disclosed by a survey 
recently made by Army engineers for the 
Port of New York Authority, in order to 
pass on a proposal to erect a. railroad 
bridge over the Hudson River at a point 
where transatlantic vessels would have to 
steam under it. ‘The survey showed that 
a fixed bridge 172 feet above high water 
at midstream, which had been proposed 
at first, would make it impossible for 
nineteen transatlantic passenger liners to 
pass underneath. 
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PINCHOT GETS FINE VIEW OF SKATE 
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“EXTINCT” PASSENGER 
PIGEON SEEN ALIVE 


Recest reports that the passenger 
pigeon, which supposedly became extinct 

1914, may not have perished after all 
ve, Been, “given added weight by a 
scientific observer. 

The first reports concerned the 
observations of two laymen, A. Michigan 
publisher reported seeing a pair of pas- 
senger pigeons on the road sixteen mil 
from his Munising home, From adi 
tance of only ten feet be could plait 
identify them by the sheen on the ned 

the red eyes, A. Traverse. City, 
Mich., physician, driving from Florida, 
rved a flock of about fifteen between 
‘and Kokomo, Ind. Both 

Tnad hunted the birds in the 
they Were common and were 
thoroughly familiar 


At right an R00: 
being hauled ab 
teats boat Ab 
Blcture of a Dig skate swimming 


Unusua photograpas of 


skates were obtained by Gifford 
ichot, former governor of 
Pennsylvania, on his recent 
expedition through the Mar. 
quesas and French Oceania in 
the southern Pacific Ocean, 
‘The cruise, taken as a fishing 
and scientific trip, covered 15,000 
miles, Off the Marquesas, island 
coloniesof France, Pinchot landed 


with them. 

Now Dr. Philip 
Hadley, University of 
Michigin biologis 
Feports that heLimse 
recently saw a 
That may have been 
A. passenger p 
his compsinion, 
eran naturali 
obtained a better look. 
and positively identi- 
fied the bird. Doctor 
Hadley suxgests that 
the species may be 
returning to thenorth- 
empeninsulaof Mich- 
jgan, once a. famous 
nesting ground for 
them, 

Science has tong 
considered the passen= 


some remarkable specimens of 
skates, large members of the sting ray 
‘or devilfish family. After a long fight, 
fn unusually large skate measuring almost 
twelve feet from fin tip to fin tip was 
‘captured and hauled on board by means weight on the others and they’ sink. 
of block and tackle. It weighed almost 

800 pounds, Clear photographs were 
also obtained of skates swimming near 


REAL GAS ENGINE FLIES 
the surface of the sea. 


EIGHT-POUND PLANE 


Wuex Canning Godfrey, formerly 
SELF-ADJUSTING CASTER pilot in the Royal Figiar Comps, 
KEEPS TABLE LEVEL — ranted a souvenir of his. lying 
days he and his cousin built this 
remarkable model airplane of seven 
and one half foot wing span and 
powered it with a one-eighth hot 


‘Tantrs cease to wobble when their legs 
are fitted with a new kind of automatic, 
self-adjusting caster invented in England. 
‘A wood-screw attaches each one perma- power gasoline motor. The machine 
nently to the furniture leg. Because of its is almost a perfect reproduction of 
ingenious construction the caster keeps one of the machines Godfrey flew. 
furniture steady on an uneven floor. Tt makes flights under its own 

Within the caster power, though no pilot, of course, 
is a plunger, which, can be carried aboard 
under the "weight A veteran model maker can 
of the piece of appreciate Godfrey's feelings when 
furniture, descends he first filled the half-pint gasoline 
and slowly forces SER tank and set the fragile model free. 


2 few spoonfuls of MAES, But automatic controls operated 
fluid af perfectly, and the model, after a 

short fight, landed gracefully with- 
valve into an air- out damage. The half pint of fuel 
‘ight chamber. As will keep the plane in the air for 


ears the weight 
removed, the Lui 
fluid spurts’ back 


and the plunger rises of its own accord, 
‘Thus all four casters of a table are kept 
firmly on the ground, because absence of 
from a short leg increases the 


et pigeon as extinct 
as the auk or dodo, The last known speci- 
men died in 1914 in a Cincinnati, O., 
zoological park. Previous to that, the 
last wild bird was seen near Detroit, 
Mich,, in 1898, according to report. 


‘Canning Godirey shows his geven-foot model of, 
the 1000dorsepower liner City ef Liverpool, 
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“THUMB TACKS” IN ROAD 
STOP CARELESS DRIVERS 
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LOCOMOTIVES USED TO FIGHT FIRES 


Monster thumb tacks are now being 
placed at strategic points about the city 
‘of Cincinnati. ‘These tacks bump thought- 
less motorists who ride over them into 
keeping their cars as quiet as possible 
‘when approaching a hospital or passing 
through other quiet zones. 

‘The tacks are imbedded in the road 
while their heads stick up just high 
enough to make 
themselves felt 
should sidewalk 
warming signs also 
be overlooked. 

Other cities 
throughout the 
country are adopt 
ing this novel 
novation. It is 
found thatthe tacks 
readily stop motor- 
istswhoareinclined 
to pay little atten- 
tion to white lt 


ender tank I 


Exonverns of the Chicago, Milwaukee, 
St. Paul, and Pacific Railway have also 
become fire-fighters, their new job result- 
ing from the installation of fire-Aighting 
Apparatus on switch locomotives, 
High-pressure hove lines, operated by 
powerful pumps fed from the water tan 
in the tender, are the feature of the 
equipment. It is expected to give valu- 


photo, 


‘Thumb tacks, 
warning (0 i 


MOTORCYCLE GIVES GLIDER SEND-OFF 


‘A motorcycur was used recently to 
launch a motorless plane. ‘The glider, 
towed at the end of a 150-foot rope, rose 
into the air as soon as sufficient speed 
‘was attained. When the cable was 
released the glider made a successful light, 
with the president of the University of 
Detroit Glider Club at the controls. 

‘The launching was described by 
slider pilot as the smoothest he. had 
experienced, Automobiles, airplanes, and 
motor boats have been used to ‘give 
soaring planes a start, though of 
course, in the vast majority of 
cases, ‘a shock cord, in the hands 


the use of man power may be 
Uicplaced by the more powerful machine 
which it is expected will give a smoother 
‘and more certain send-off 


and in response to this the glider 
rises into the air, the cable auto- 


matically dropping off This 
experiment wit motorcycle 
indicates that, where the terrain 


How a motorcycle rider towed a glider at the end 
plane tose into the air. Above, the lider is up and 


Raijeay leone caupped to fit fr, by pumping 4 hah preterm 


water at bleh pressure from its 


able ¢hting blazes along the 
Toad right of way, The locomotive fir 
engines were tried out successfully on a 
trial blaze of old railway cars, 


CAMERA ON ROCKET GETS 
HIGH ALTITUDE PHOTOS 


The camera. ie inserted in rocket, powder 
Added, and then set oll {0 get sk). photos, 


A veriTaste flying camera is the inven~ 
tion of a twenty-three-year-old German 
student at the Hindenburg Polytechnic 
Institute. When he wanted to take 
pictures from a height of a quarter-mile 
‘or so above the |, he had this novel 
rocket built at a nearby fireworks plant 
and equipped it with an automatic camera. 
It snaps photos of its own accord while 
the rocket whizzes through the atmos- 
phere. A protective device saves the 
camera when the rocket falls, 
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GIANT HARROW IS 65 


FEET WIDE 


ered, the world’s biusest harrow is being 
steep side-illBelds are not uncommon. ‘The huge dea 


A cuat among agricultural implements, 
this enormous harrow recently went into 
service on a Wasco County, Ore., ranch 
to prepare the ground for wheat-growing. 
Tt measures sixty-five feet from end to 
end. Hills have no terrors for it, since 
the tractor-drawn implement can cultivate 
on a slant. 


SIX ASTROLOGERS FAIL 
TO MEET SIMPLE TEST 


“Asrrotocens” try to read an indi 
uual’s future from his birth date. How 
well six of them succeeded in doing this 
i reported by Dr. Walter F, Prince, of 
Boston, Mass. No (wo of these astrologers 
‘agreed about a certain man on any point, 
In everything they guessed ninety per~ 
cent wrong. 


FAUCET HOOK-UP EASY 
WITH NEW HOSE REEL 


Tr 15 unnecessary to unwind the entire 
Tength of hose from a new hose reel to 

the connection between the nipple 
and the water faucet. A hole in the center 
‘of one side of the reel allows the ni 
end and about six feet of hose to 
cartied through. ‘The connection can be 
made and only as much hose unwound 
at the nozzle end as one needs. 


‘The end of the hose tbe attached 10 the water 
aycet shaves out at the side of 


sed on 
eis i 


WIRE-STRIPPING PLIERS 
REMOVE INSULATION 


A stairrixc device on the handles of 
pliers recently put on the market can be 
used to scrape insulation from an electric 
wire, 

‘The improved plier can also be used to 
serape te_wire-en, leaving it ready for 
contact. The plier ends allow the jaws 


to bite into the insulation, but not to cut 
into the wire. Twisting the 

twice around the wire severs t 
and it can be easily removed, 


lier once or 
insulation, 


Stripping insulation from wice is eas 
then less wbich have a device 


BLIMP LANDS ON SHIP'S 
DECK FOR PASSENGER 


As He first lighter-than-air “tender” 
to pick up a. passenger from an ocean- 
going steamship before it docks and 
bring him to port, the 

Goodyear blimp Me 
flower, recently made 
‘aerial history in New 
‘York Harbor. 

While the liner 
Bremen lay in quaran- 
tine waiting to steam 
to its pier at Brook- 


circled overhead and 
then settled down on 
the small mattress- 
protected after deck 
of the vessel. Thirty 


the airship, and Paul 
W, Litchfield, presi- 
dent of the Goodyear 
Tire and Rubber 
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Company, climbed into the gondola, 

With propellers humming, the motored 
gas bag sailed away. Litchfield was able 
to arrive at his hotel in New York City 
an hour before his sons, who came ashore 
in the regular manner. 


MECHANICAL ICEMAN NOW 
GIVES ICE TO DINING CAR 


A srcuastcat, iceman now takes the 
place of four to six men with ladders and 
pails who formerly loaded dining cars, of 
the New York Central Railroad with ice 

The new device is a speedy electric 
truck that rolls down the train platform 
at eight miles an hour, bearing seven 400- 
pound cakes of ice 


When it has = 
stopped along- 
side a car, 


Reitiserators on dining cars are now filled by 
this truck which has an elevator attachment 


the ice platform rises like an elevator until 
avman’ standing on it. can easily. drop 


Bigger pieces are loaded through the 
side doors of the car, with the platform 
brought down to the’ proper level. The 
first of the new “mechanical icemen™ was 


The limp Meyfleter made history when it landed on the deck 
OF the Breacea, picked up a passenger, and carried hin ashore, 
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ELECTRIC SHOVEL GRABS — 
15 TONS AT A BITE 
IN IRON MINING 


Fc the appearance of the picture 


at the right, this curious scene might 

be a miniature model with a tc 
train, but it is actually one of the large 
of the huge iron mines in the region of 
northern Minnesota and Wisconsin known 
locally as “The Range.” The 
photograph shows just how “open pit 
mines supply a large part of the iros () 
converted into steel, goes into bridges ane 
skyscrapers. 

Though most persons think of a mine 
as a deep, narrow, shaft, these mines are 
worked in the open air. ‘Their ore is 
reached by a process known as "siri 
ping.” A shallow covering of earth 
removed, laying bare the ore, 
which is Yoaded on cars on. a cit- 
cular railroad to be brought to 
the outer level 


invention which is Wisconsin 


ing this type of mining, are now 
displacing steam shovels for 
Toading the trains. A typical 
1,100-ton monster illustrated 
here ‘snatches up a fifteen-ton 
mouthful and reaches out in a 
circle whose diameter is as long 
asca ity block, If necessary, it 
could raise its bucket as high as 
‘ ten-story building, 

On its arrival atthe surface 
the iron ore goes through the 
“washing shed,” where it is 
washed and sifted to remove 
foreign substances, ‘Then trains 
carry it to the ore docks at the 
head of the Great Lakes, whence 
it is shipped to found: 


locomotives for the Union Pacific Rail 
Making the whole frame in one piece is 
considered a triumph oder stech 
ing. Since even the cylinders are 


integral with the frame, the locomotives 
will have fewer parts requiring adjustment 
in service. This in greatly reduced 
operatin ted to add to 


VIOLET LIGHT IS ALL SEA 
GETS 700 FEET DOWN 


Far below the surface of the sea, an 

BIGGEST ENGINE FRAME IN ONE PIECE pice ee pete, Now ark cana 
‘Wut is said to be the largest one-piece ing at the right-hand end in the picture. described light in a recent report to 

locomotive frame in the world has just ‘The monster frame measures sixty feet the New York Zoological Society. 

been rolled out at a Granite City, Ill, from end to. end, and. weighs 82,000 Beebe and a companion made a record 

foundry. Some idea of its size is gained pounds. It will be used in the first of an 1,426-foot dive off the Bermuda coast in 

by comparing the figure of the man stand- order of twenty-five high-speed freight \ steel globe invented by Otis Barton, 


stripping shovel diss 15 tons at a bit, 


Philadelphia engineer (P-S.M., Sept. "30, 
- — _____ p. 56). ‘From within the window-studded 
i, Beebe, with a spectroscope, made 
ies of the weird light. As the globe 
cenided, the color of the water changed 


irom greenish to blue and then to violet 
Helow 700 feet, there is total darkness, 


This sisty-foot skeleton of a great locomotive ig cast all in one piece, including the cylinders. When the engine is Gniched i will 
Took like the piant seem above and will be one of twenty-five that the Union Uaciic Railroad will use in hauling trains of (right 
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The Architect Builds His Own Home—A Series 
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Build in Haste, Repent at Leisure 


Is the warning of 


this Akron, Ohio, 
expert whose home 
cost him more than 
he had planned on. | 
Here he tells you how 
that happened to | 
him and why, and 
how you can avoid 
expensive changes. 

| 


ARCHITECT, no matter how 
expert he may be, is after all only 
human. And so like the layman. 
when he builds his own home, he 

may change his mind after construction 

ig started and thereby increase the cost 
beyond his original estimates. I myself 
recently demonstrated this when I started 

‘out to build what I intended to be a small 

and economical home and ended by having 

fe cout me twenty-five percent more than J 

iad anticipated. 

such changes as I made 

increasing the value of the 

ore than sufficient to offset the 
additional expense. 

‘The majority of home builders find, 
though, that the extra money they have 
spent does not show up in the finished 
house and therefore represents money 


denly. Everything 
then “is rushed, 
including the construction. Costs are often 
inaccurate and high. The contractor's 
conception of the house is not clear-cut 
because the work had not been fully 
planned before the contract was awarded 
Consequently, considerable guessing must 
be done in bidding. In the end, the owner 
pays more than if be had proceeded sys- 
tematically and without undue haste. 

‘The most fundamental rule that can 
be followed in building a home is to take 
plenty of time to study both the prelim- 
{nary plans and the working drawings and 
specifications, so that when bids are asked, 
the contractors will not be forced to guess. 
‘The owner should be able, through his 
study, to visualize the completed project 
Tt will then not be necessary for him to 
0 on the job and make changes that bring 
additional expense, 


By CHARLES W 


in the house without inconver 


PRANK 


And it works b 


For his own home an ar- 
chitect builds the best 
house he can design. This 
is the first of a series of 
articles in which leading 
architects in various parts 
of the country describe 
the homes they built for 
themselves. You will find 
these the most novel and 
useful articles ever pub- 
lished on housebuilding. 
—THE EDITOR. 


nT had antic: 
anted to put fate it thy 
ducts and 


T know that because it 
an live 
rnience or 
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regret, Lam just like everyone else and if, 
I built another residence for myself, I 
should make some changes. ‘That, how- 
ever, is true of almost every building that 
is constructed. Regardless of study, 
improvements are always possible, ‘There 
are no absolute standards of good taste, for 
taste is, in a large measure, a question of 
opinion. I, therefore, do not hold up my 
house as an example either of a model home 
‘or one that is architectually perfect. I do 
say, however, that the plans as shown are 
practical fora small family. 


[Sgiterir appearance, the house is fur- 
damentally a cube, ‘That is, the four 
sides of the main portion are nearly square, 
and the roof is plain, being broken by only 
fone dormer. This is the most econom- 
fcal form that a building can take. Tt 
tives the maximum of usable space for a 
sziven set of dimensions, and at a low rela~ 
tive cost. But such a house is more diffi- 
cult than other types to make attractive. 
Unless great care is taken in the design, 
an ugly structure will result 

By giving attention to details that might 
be considered superfluous, I tried to make 
the house pleasing in appearance. ‘The 
front entrance affords an example, About 
it is considerable stonework that could 
have been omitted; but then the doorway 
would not have’ been inviting. | The 
wrought-iron balcony on the window 
directly above the door is another item 
that might have been left out, but it would 
have detracted from the appearance, ‘The 
combined cost of the bal- 
cony and extra. stonework 
was not more than $200. 1 
consider money. spent for 
such items well invested. 

‘The first floor embodies 
most of the features usually 
found in a large residence, 
but seldom found in a smali 
‘one, For instance, there are 
two stairways, a full main 
stair hall, a’ refrigerating e 


room, breakfast room, pan- 
try, and downstairs lava 
tory. In order to include 
these features, T arbitrarily 
cut down the size of my liv- 
ing room, dining room, and 
kitchen, but not to such an 
extent as to impair the prac- 
ticability of the plan. 

Step through the front 
doorway, and you find your- 
self in the hallway having 
faience tile floor. put this 
floor in the main stair hall, 
lavatory, and coat room 
‘because these rooms receive 
irect traffic from, out of 
doors, and accumulate dirt 
uickiy in bad weather, 

I provided a telephone 
booth in the coat room to the right of 
the main entrance. Anyone may use the 
telephone without disturbing others in the 
house or without having to turn off the 
radio oF silence other sounds that might 
interfere with hearing. In small homes 
such as this, telephone conversations are 
heard easily’ in any part of the house. I 
find that the sound of the bell, being more 
penetrating than the normal voice, can be 
heard easily by anyone in any part of the 
hhouse when the closet door is shut. In 
fact, Thad to mufle ita little. 
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Rubber floor of 


a 


a gray and white 
pattern is used in 
the kitchen, 
refrigerating 
‘oom, pantry, and 
breakfast room. 
felt when Tbuilt 
the house, and I 
have learned 
since, that this 
material is about 
the most practi- 
cal that can be 
used for the pur- 
pases I have men- 
tioned, because it 
outwears any 
other material of 
its nature, is 
surely much as 
jer to keep clean 
and is also attractive in_its appearance, 

‘A refrigerating room is, pethaps, not 
‘essential in a home, but it is an important 
convenience. Experience has shown me 
that to have your refrigerating plant right 
in the kitchen is a mistake. Tt might save 
few steps a day, but the heat from cook- 
ing and from the kitchen radiator keeps 
‘your refrigerator working overtime. A 
‘mall room for the refrigerator, immedi- 
ately adjoining the kitchen, also makes a 
splendid place for cold storage of vege- 
tables, fruits, and other foods. 

In a projecting portion of the house, 
directly to the rear of the kitehen and its 


LL 


Pane show. the fi 
which are i 


cet 


Sioa 


‘and second floors of this model small home Into 


dovest features wally found in large houses, 


adjeining rooms, is a two-car garage, This 
is convenient, but has the disadvantage of 
leading directly into. the kitchen, 

can be overcome in a large home, but in a 
small residence it is the most ‘practical 
arrangement, 


TP HE second floor plan was designed for 
4 family of four—the husband, wife, 
two children, and a servant, Tt has a large 
owner's bed and. sitting room, dressing 
room, and bath. That comprises what I 
desighate as the owner's suite, and is acces~ 
sible only through one door to the owner's 
room. There are two additional rooms 
with bath, and a maid's room and bath 
over the garage. In the owner's bedroom 
is a fireplace, equipped for gas. 

‘The third floor is finished for rectea- 
tional purposes. It includes, also. a large 
cedar storage ‘room with ‘drawers and 
shelves. 

The house contains three baths in addi- 
tion to the downstairs lavatory. In order 
to get three baths in a house of this size, 
it was necessary to make them all small, 
In fact, they are just about the size of a 
typical hotel bathroom. ‘The advantage 
ef making them of modest dimensions 
that you can make them better for a given 
amount of money than if you built them 
large. And they are just as serviceable, 
Each of the baths has a shower. built-in 
fixtures such as soap dishes, and is tiled 
to, the ceiling. 

The house has a basement, but T have 
not mentioned (Continued on page 148, 


At the ght of the, Hsing 
oom feeplace is ba 

Feotene Diet ttt 
the large lamp ts a. panel in 
the wall that sites ready 
cect to the plumbing when 
Sy repaitwork fs necessary. 
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Easy New Ways 
to Do Old Familiar 
Household Jobs 


RUBBER BUT FIREPROOF, By a special 
dishes of hand rubber are kept 
and came in attractive color. 


'eoon which ordinary. ironing {5 
Usneandanarow arm forpeesingst 


HANDLE LIFTS THE LID. To raise the cover 


of this all-metal cllee pot, just snap Toose: tbe 
Binge bandle: ‘The por's top contaion a vacuum, 


MEASURE YOUR BUTTER. No 
Toner do housewives have to guess at 
the'amoust of butter or lard they use 
‘ils in the measure pive right amount. 


- fous device stirs the conte 


by tilting Bade which 


ES 


ft which slices apples. or 
otatoes. while the other 
Eruembs bread” or cam be 
WATCHDOG OF THE ICEBOX. This ther- used to chop chgese or nuts, 
rmometer, placed inside your refrigerator, tells 

"i the temperature is right fo peeserve foods. 


SKILLET GOES IN OVEN, The handle of this aluml-/ 
ed mark indicates the 80 degree danger line. fnom dish is removable, which makes it possible to bake 


‘without crowding other uteasils out of the oven. 


s 
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YOUR TEA 


IT's SUCTION DOES IT. The 
fugheoom wall fs not disfigured by 
thie smetlonsbeld heush 


XO METAL 70 MAK WOODWORK. “This improved foot 
leaner is designed to mop right up to baseboards or furniture 
as there are no exposed ‘metal Inset shows lever that 
‘Goickly wrines mop dry without touching it with the hands. 


FOR PICNIC OR FIREPLACE, The forked stick, 
‘up0e which hot dogs ate roasted when wut io 

woods, Is. passée. This fork, with 's double, crow 
oes the tick beter and the food ean net fall of 


STOPS sPLASHING, 
‘Thismetal shield clamped 
to the edge of the sak, 
Keeps the water from fi 
ing all over youand makes 
lunneceseary’ the use of & 
rubber apron. "When not 
fn use to. protect your 

NS) A clothes andthe “kitchen 

VA Beer san ety be ad 

y = out of sipht beneath sink. 


SHREDDED FOR BABY. Just enough veretables for the 


Tittle qne's meal can be shredded ta. lly with, thie pere 
forated metal sieve which fits over slass dish. "A spatula 
to force’ vegetable throuch the mesh comes with the set. 
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Is It a Sporting Chance? 


ITH characteristic energy and thoroughness, a group 
of multi-millionaires have set about the business of 
defending the America’s Cup in the series of races with 

Sir ‘Thomas Lipton’s latest yacht. 

Unlimited financial backing has made it possible to com- 
mandeer the finest of materials and the greatest of nautical 
architects inthe building of four racing yachts the Weetamoe, 
the Yunkee, the Whirlwind, and the Enterprise. The engineer 
ing skill that has gone into the job may be judged by studying 
the drawings. on page 30. 

Porvtar ScreNck Moxtitty is, of course, only interested in 
the scientific aspect of the building of these yachis. "From this 
point of view, we believe our readers will agree that the ex- 
pense seems justified 

However, it occurs to us that many sportsmen in this country 
will feel that rly sporting 10 mass such an aggregation 
of brains and capital against Sir Thomas's single craft. Only one 
of the four American yachts will race, yet that one will repre~ 

in effect, the best of four attempts to build a speed yacht. 
idn't it have been a bit more sportsmanlike for the 

American backers of yacht racing to pool their resources and 

take a sporting chance on the production of a single yacht to 

race a boat that crossed the ocean under its own canvas? 


Your Eye Beats the Camera 


N CERTAIN ways the human eye is far better than the finest 
‘of cameras, In others. the camera is far superior. The lens 
the human eye is, for example, a crude piece of mechanism 
compared with a fine camera lens. The camera lens sees ob- 

jects over a considerable area with uniformly. good definition 

“The lens in the human eye, on the other hand. is so crude. opti: 

cally speaking, that it would be almost useless if the retina of 

the eye were tat like a photographic plate, 

However, the eye is better than the camera in visual acuity. 
which means the sharpness and accuracy with which things are 
seen, Within a small area known as the center of visual acuity. 
the human eye sees things with truly marvelous precision 
‘Minute detail that would be lost in the relatively coarse grain of 
the photographic plate is quite clear to the eve. 

Tt is this difierence between eyesight and camera sight which 
makes the picture contest on pages 24 and 25 so interesting. 
‘The camera sces everything within its field of vision with 
approximately equal definition or sharpness, whereas the human 
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eye must turn and shift about so as to make the center of visual 
acuity cover every portion of the picture. Things that the 
camera has been made to see wrong—trick photography, in other 
words—are not scen by the eye unless it centers on each one 
individually. Even then they won't register on the brain as errors 
unless mental alertness signals that something is wrong! 


S OS of Prevention Now in Use 


JEST eenty-one years ago, January 23, 1909, radio waves 
carried the fiat distres call irom the high seas. Inthe wite> 
less cabin of the rammed and sinking Republic, Jack Binns sent 
ut his famous “CQD” call for help and neighboring vessels 
rushed to the rescue. 

As a life-saving instrument, radio has come of age. Its 
twenty-one years of service have been packed with achievements 
in response to calls for help in time of disaster. Now it has 
tured to preventing disasters as well as summoning aid when 
they occur. Turn to page 2? and read how complete weather 
‘maps are being sent by wireless to ships at sea, enabling captains 
to avoid storms and thereby increase both the comfort and 
safely of passengers. 


Bravery That Means Progress 


GINCE the beginning of time men have been braving sudden 
death in various forms. Cave men were continually forced 
to risk their lives in combats with animals and with each other. 
fodern civilized men, perhaps because of inherited chance 
taking instincts, continue to flirt with death, In many instances 
this willingness to face danger is directly responsible for the ad- 
vances civilization has made, 

After reading the article on page 28, we are sure you will 
agree that testing new types of airplanes comes under this head, 

However, the line between commendable chance taking and 
mere vainglorious foolhardiness sometimes is none too clear, 
‘Now that it has been amply demonstrated that an ‘may 
remain in the air for weeks at a time, it is extremely doubtful 
if further attempts to beat the endurance record can be classed 
as anything more than circus stunts 

Certainly there cannot be a single iota of scientific value in 
airplane stunting close to a ground surface crowded with human 
beings. The nitwit who does such things displays less intelli- 
‘gence than the pole sitter, the marathon dancer, and the gentle- 
man who goes over Niagara in a barrel, 


The Home You Want to Build 


"THE old saying that the shoemaker always was poorly shod 
and the tailor poorly clad may have been true in the days 
when artisans of all types were poorly paid. Moder tailors 
are, however, regular fashion plates, and the modern chain shoe 
‘stofe manager wears old shoes only if he happens to have corns. 
‘The local builder of olden times, who, with his helpers, did 
everything from designing the house to laying the foundation 
‘stones and earpentering the lumber may have himself lived in a 
comparatively humble dwelling. The article on page 66, the 
first of a series on homes built by architects for their own use, 
conclusively proves that the modern architect, usually lives in a 
hhome that may, within its price class, be taken as a "fashion 
4 model of what such a house ought to be. 
If you are contemplating building a new home or buying one 
already built, this series of articles should prove helpful 
‘As any architect will quite frankly admit, his ideas may not 
it your requirements or desires, but a study of these 
articles is sure to show you how to go about satisfying yourself, 


Cars Roll Over Racial Fears 


TT 'HE reader of the article on page 49 will be astounded at the 
queer customs which interiere with the sale of American 
cars in various parts of the world. In reality that article is a 
remarkable record of scientific progress. It proves, for one 
thing, that the idea of individual mechanical locomotion has 
now penetrated viriually to all the peoples on earth, 

ins may be brown, red, black, or saffron; religions may be 
as far apart as the poles; methods of government may be equally 
diverse; yet the human brains underneath these external trap- 
pings are rapidly becoming alike in their yearning for the very 
Tatest in mechanical progress. 
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HELPFUL HINTS FOR RADIO FANS 


How Liquid Condensers Work 


New Small Units Prove Handy and They Are 
Self Healing—How to Tune for Best Quality 


‘OST RADIO beginners are famil- 
ir with the paper condensers 
used to filter out the pulsations 
in B eliminator circuits, They 
consist of sheets of tin foil or aluminum, 
foil separated by thin sheets of specially 
prepared paper. The capacity of such & 
Condenser depends on the area of the 
metallic foil and the thickness of the 
paper placed between the sheets of foil, 
For two reasons the size of a. paper 
condenser is governed by its capacity and 
its rated working voltage. Obviously 
more foil and paper must be used t0 get 
seater capacity and the higher the rated 
Working voltage, which, of course, is the 
highest. voltage ‘that the condenser will 
stand in regular use, the thicker must be 
the insulating pape 
‘Knowing these facts,the modern electro~ 
lytic condenser appears to be a queer piece 
‘of apparatus that does not conform to the 
‘sual rules, That is because of the principle 
‘on which the electrolytic condenser oper 
Instead of paper, the insulation in an 
electrolytic condenser is a microscopically 
thin layer of aluminum oxide which forms 
‘on the surface of the aluminum electrode. 
‘The plates of the condenser are, therefore, 
the aluminum electrode and the solution. 
Contact with the solution is obtained by 
way of the metallic can which holds the 
solution and the electrode, 


FEXORMOUS capacity in a small space 
{is possible in the electrolytic con- 
denser because of the thinness of the oxide 
film, The capacity of any condenser is in 
proportion to the spacing of the plates, 
and the aluminum oxide film is many 
times thinner than the thinnest paper used 
in the ordinary foil condenser. 

Early types of electrolytic condensers 

many disadvantages. They often 
leaked solution and their rated working 
voltage was not high, Now electrolytic 
condensers have been improved so greatly 
that it seems likely that more and more 
manufacturers will use the electrolytic 
type in place of paper condensers in the 
filter circuits of the future sets, 

One special advantage of the electrolytic 
condenser lies in the fact that it is self 
healing. If, by any chance, itis subjected 
to excessive voltage, a breakdown will 
‘occur as with the paper condenser and as 
long as the high voltage is maintained the 
condenser will be out of commission. 
‘However as soon as the excessive voltage 
is cut off the insulating film is restored. 

The illustration shows the latest type 
of unit electrolytic condenser. The capac- 
ity of this small unit is eight microfarads 


DHORTED OR OPEN UNIT, 
IN CONDENSER 


drawing shows” wei 
place of blowe, sex 


430 D.C. 
size sell 
about two dollars 
and a half at retail 
find they are useful 
to substitute for a 
Bown “ut section 
of a paper con- 
denser block as indi- 
cated in. the illus- 
tration at. the right 
‘As the illustration shows, the bottom of 
the metal can is threaded and screws 
into a thin brass socket which can be 
screwed or riveted to the metal chassis 
Electrolytic condensers can be used 
only on pulsating direct current. This 


AB C's of Radio 


ECAUSE no to localities are 

exactly alike, the olden rule 
for good radio reception i to try 
different antennas and ground 
connections until you. find. the 
combination that gives best results. 
Not infrequently when two anten- 
‘nas are put up, there will seem to 
be no difference between them. 
‘Yet it, may happen that the use 
of both antennas at the same time 
twill effect a noticeable improvement. 
‘The same thing may happen when 
‘you are experimenting with ground 


times a metal plate may be better. 


is because the electrolytic condenser is a 

‘one-way"” outfit. The oxide coating 
forms only when the current is flowing in 
fone direction. If high voltage is applied 
in the other direction, the film breaks 
down and there is a heavy flow of current. 

Electrolytic condensers are, therefore, 
conly useful as filter condensers in B elim 
inator circuits of a radio set or in other 

commercial uses 
‘where the conditions 
are substantially. the 
same, 

Three units of the 
type shown will give 
@ total of 24 micro 
farads of capacity at 
a cost of less than 
eight | dollars, They 
will appeal to home 
builders of “electric 
sets or plain B elim- 
inator circuits, A 
paper condenser block 
of the same capacity 
and rated working 
voltage would take up 
Jot more room and 
cost much more 
money. 


SET TUNING 
BY TONE 


Taene is just one 
point where any given 
station can be brought in with best tone 
quality. ‘Tha is the point where he di 
ttined squarely on the wave, A fraction 
ef an inch of dial motion either way 
makes a definite difference in tone quality. 
AAs the dial is moved away from correct 
position, the deeper tones become weaker 
and there is an excessive amount of the 
higher tones, 

"That is why a person with a poor ear 
for music is so likely to tune the set s0 
that the tone quality is not all that 
should tin with the be 

0 get the station with the best possible 
tone quality, rotate the dial slowly back 
and forth across the proper setting until 
‘you are sure of the point where the tone 
Seems most natural and lifelike. This is 
particularly important with moder sets 
fitted with an automatic volume control. 
‘On powerful local stations, there may be 
xno appreciable difference in volume over 
Eeveral degrees and yet the slight tone 
changes that occur are quite clear if you 
listen closely for them, especially if you 
have a good ear for ‘music, trained to 
catch fine distinctions, 
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New Tubes Increase 
Battery Set’s Power 


attery sets using the revolutionary new tubes. which have just been devel 
Bauey gets wing loan 


raved la these console 


inets with compartment 


deel bate, 


By ALFRED P. LANE 


HEE remarkable new radio vi 
‘uum tubes recently developed will 
effect a revolutionary improvement 
in radio reception in the millions 

of homes still unwired for electricity. 

fany more millions of radio enthu- 
siasts who already have electric sets will 
be interested in the new tubes because 
they make possible the solution of a prob- 

Jem that has, up to now, baffled the most 

‘expert engineers. The dream of a portable 

fet that would be really light, exception- 

ally efficient, and economical’ to operate 
will, with the aid of the new tubes, soon 
become an actuality. : 

Tn the early days of radio broadcasting. 
all radio sets were battery operated. The 
city man had no advantage over the man 
in the country as far as radio reception 
‘was, concerned. 

Then came the big demand for radio 
receivers that could be operated from the 
electric light socket and engineers con- 
centrated on meeting this demand. Bat- 
tery operated sets became obsolete. The 
man who owned one saw his equipment 
hopelessly outclassed in every detail of 
performance by the new “electric” sets 

‘The vital parts of any radio circuit are 
the vacuum tubes, Electric sets were 
better than their battery operated pre- 
decessors simply because the new tubes 
designed for alternating current operation 
‘were so much more efficient. 

‘Now, at last, engineers have turned to 


Fig. 1. Above, on the 
lett. i the old type 
109" tube. Ae‘is sgt 
is the new UN-280, 3 
Nonger and larger tube. 


Fig. 2. Tn the ovat are 
the elements of the to 
tubes shown above, Note 

rece elements. ia type 
P50. seen at the right, 
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Dattery operated tubes to see what can be 
done to bring them up to modern stand- 
ards. The resulting development exceeds 
the most sanguine expectations, A new 
fcreen rid tube has been produced that 
is close in operating efficiency to the best 
of the alternating current type screen grid 
tubes and yet it draws far less current 
from a set of dry cells than even the 
much inferior battery screen grid tube it 
displaces 

Imagine a general purpose tube practi- 
cally as good as the 201A or 227 that 
takes only two thirds of the filament power 
needed for the inefficient and short lived 
199! And a power tube with an undis- 
torted output almost equal to the 171A 
that draws only two thirds as much power 
from the dry cell A battery as the tiny 120! 


"HE new general purpose battery oper- 
‘Tated tobe type E255 i ssa a 
general appearance to the old type 199, 
The base is the same but the glass tube 
isa trifle larger in diameter and a bit, 
longer. ‘These two tubes are shown 
‘exactly two thirds fullsize in Fig, 1. Tn the 
‘oval appears an enlarged view of the ele- 
ments with the glass removed, The new 
type 230 appears at the right in each view. 
Note the larger and more substantial ele- 
‘ments in the type 230 as compared with 
the frail elements in the 199 at the left, 
Actually, the elements of the 230 tube 
are like the elements in the storage battery 
tube type 201A, although reduced some- 
‘what in size to fit the smaller glass bulb. 
The 199 tube requires a trifle over 3 
volts on the filament and draws a fraction 
‘over six hundredths of an ampere of cur- 
rent. The type 201A tube requires 
volts on the filament and draws one quar- 


ter of an ampere of current, The new 
type 230 general purpose battery tube 
needs only 2 volts applied to its filament, 


and yet draws no more current than the 
199 tube, 

This means that the new tube can be 
operated on only two ordinary dry cells 
instead of the three required to operate 
the 199, The current consumption being 
the same in either case, the cost of dry 
cells needed to heat the filament of the 
new tube is only two thirds of that 
required for the 199 tube. Or, if both types 
‘of tubes were used on three dry cells, the 
Useful life of the cells when operating the 
230 tube would be considerably long 

than with the other 
tube because they 
could be used to a 
lower minimum 
voltage. 

In the electrical 
characteristics 
which govern the 
efficiency of the 
tube for radio 
reception, the type 
230 closely 
approximates. the 
J} Tesults obtainable 

from the 201A 

battery tube 
which is, in tum, 
about equivalent 

to the 227 A. C. 

heater tube used 

in the latest elec- 
tric sets, The 
amplification 

tor of the230 is 8.8 
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as compared with 8 for the 201A tube and 
‘only 6 for the 199, 

When used as a radio or audio fre 
‘quency amplifier, the 230 tube draws a 
fraction less current from the B batteries 
than does either the 201A or the 199, 


'N SHORT, the new 230 tube is about on 
‘par with the 201A and 227 tubes for 
reception results and costs only two thirds 
as much as the 109 for A battery power. 
‘That is a notable improvement, and users 
of older types of dry cell operated sets 
will be glad to know that the 230 tube 
canbe substituted without important 
change in the set, in any receiver 
for the 19 tube, The substitution will 
cause a marked improvement in reception, 
although of course not as much as if the 
circuit is especially designed to take 
advantage of the new tube's better elec~ 
trical characteristics, 

In the new types of battery sets 
designed around these new tubes, the 230 
probably will be used as detector and first 
stage audio amplifier, 

In the radio frequency stages, however, 
the new type 232 screen grid battery tube 
undoubtedly will be universally used, 
This new tube is shown with the type 222, 
the old battery operated screen grid tube, 
in Fig, 3, two thirds full size. 

‘The improvement, both in electrical 
characteristics and in economy of opera 
tion, is much greater, even, than in the 
‘ease of the 250 general purpose tube, The 
filament voltage of the new tube is only 
two volts as compared with a trifle over 
3 for the old 222 and the filament current 
consumption, is but half that needed to 
operate the 222, 

‘While the construction of the elements 
fn the new 232 tube is not exactly. like 
the heater type sereen grid tube designed 
for alternating current, that is, type 224, 
the 232 is nearly four times as efficient 
as the old 222. 

‘Summing up the advant 
232 battery type screen 


+s of the new 
tube, we find 


Fig. 3, At the taht is the new type 
erp tubeand at its left i the old tsp 2 


Fig. 4. From lef 


Fight the tubes above are the old 120 ty 


the L124 storage bate 


tery tbe, the new 231, and 171A. Position indicates ther relative power handling ability, 


that it is far more efficient for radio 
reception and costs less to operate than 
the former battery type screen grid tube. 

‘The third member of the new group of 
Dattery operated tubes. is the type 231 
power tube. This tube is shown in Fig. + 
two thirds full size, From left to right 
the four tubes are the old 120 battery 
type power tube, the 112A storage battery 
power tube, the new 231, and the well- 
known 171A power tube ‘so popular for 
use in both battery operated and electric 
type sets, The tubes are arranged in this 
order to indicate their relative power 
handling ability. ‘The new type 231, has 
greater undistorted output than either 
the 120 or the 112 and is only slightly 
inferior to the I71A when operated at 
the same voltage. 

It also operates on. volts applied to 
the filament, but the filament current is 
a tile ver tie that needed forthe new 

30 purpose tube. 
‘The required B and C volt- 

are the same as for the 

id 120 tube; in other words, 
B voltage, 135; C voltage, 
“RY. 

For the benefit of radio 
fans who wish technical 
data in table form, here are 
the specifications’ of the 
new tubes: 


¢ Wigs voltage 
‘Amoliieation 
Tactoe s8.440 35 
‘iliwaits 
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A feature of the new 
tubes that will, be much 
appreciated is their ability 
to stand knocks and bumps 
without producing sounds 
like the twanging of a guitar. 
They. are far less micro 
phonic than the old dry 


battery tubes which 

As already mentioned, the new 230 tube 
ean be_used in any set designed. for the 
199, Similar replacement is possible with 
the other two new tubes, 232 can 
he used in place of the 222 and the 231 
will take the place of the 120, All the 
new tubes are fitted with the X type base 
$0 it is mot necessary to change sockets, 
If it is desired to substitute the 232 screen 
grid tube for 222 tubes in a 6-volt storage 
battery operated set, a. 0 ohm fixed resis 
tor be inserted in the negative wire 
to the filament. This will reduce the cur- 
rent flow to the proper value and, if the 
arid return is changed to the battery side 
of the resistor. the necessary increase in 
C bias also will be provided for. 

No output transformer is needed with 
the 231 power tube as the plate current 
8 milliamperes, is not great enough to 
injure the windings of any ordinary loud- 
speaker. 


will displace. , 


[TS not known at present, how many 
radio manufacturers will bring out spe- 
cial battery operated sets designed to make 
the most of the new tubes, but it is safe to 
say that there will be several during the 
next few months. 

Probably these sets will be housed in 
the popular console cabinet with special 
compartments for the dry cell battery 
supply, perhaps along the lines of the out- 
fit which appears in the illustration at 
the top of page 70. 

It is quite likely that several of the 
larger storage battery manufacturers will 
bring out special, small single cell bat- 
teries designed to supply the filament cur- 
rent for sets using these new tubes. Such 
batteries will appeal to battery set users 
‘who are sittiated not too far from a bat- 
tery charging station, Because of the 
small size and light weight of these special 
batteries, it will be easy to carry them in 
to the service station for charging. 

It is estimated that about twenty per- 
cent of the homes in the United States 
still remain unwired for electric light cur- 
rent. If you happen to live in one of 
these homes, the new battery tubes are 
bound to improve your radio reception 
and materially reduce the cost of opera- 
ting your radio set. 
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— and Stay Clean, Says Gus 


“1 can do better than that 
say the word, apd VI Be ap 
cll pan da 


0 fered. 


CURE THE. beautiful country by 
motor!” Madison muttered jeer- 
ingly to himself as a fresh gust 
of wind dashed a torrent of rain 
against the windshield. “Three 

days out and three days of rain. See the 

beautiful country! T've seen about as 
much as you could see out of a sub- 
marine! Now all T need is a real good 
break-down or a first class smash-up to 
make this vacation a perfect flop—and if 

T don’t get this steering gear fixed pretty 

soon that’s just what'll happen to me.” 

Madison swore gently to himself as he 
yanked the wheel to round a curve in 
toad, A mile of two farther on, the rain 
stopped and he caught sight of the Model 
Garage. 

Steering gear’s on the bum, It’s almost 
impossible to turn the wheel,” he growled 
as he pulled in, 

Gus Wilson, veteran auto mechanic and 
half owner of the Model Garage, twisted 
the wheel back and forth a, couple of 
times. Tt groaned, protestingly 

bone,” he commented. “Run 
it over here T can shoot it, up in 
the air and give it a good greasing, 

say listen, mister,” Madison snapped 
isgustedly, “I had it greased last night 
at the garage where I stopped over. Can't 
you sce the grease smeared all over the 
fittings? Guess agai 

Gus chuckled, “That's an old one. They 
knew you were just passing through so 
they spent, two minutes dabbing grease 
fon the fittings that show and let it 0.” 

“Stung again!” exclaimed Madison. 

“The tourist hasn't much chance these 
days, bas he?” 

“Tt isn’t as bad as that,” Gus replied, 


‘Just 
nck in place of the 
plu so you teed uie'a wrench,” 


as he turned the valve and the car rose 
from the ground. “Most of ‘em wouldn't 
do a trick like that 

“Well if I've got to watch ‘em to make 
sure,” said Madison, “I might just as well 
do the job myself. I started to when T 
first got the car but the grease gun busted. 
It’s awful messy, though. T got grease all 
over everything the last time I tried it 

“Why get all smeared?” Gus asked. 
“Take more time and do it right. 

In the first place,” Gus continued, 
‘you want a grease gun that shoots grease 
‘or oil out where it is supposed to come 
‘out and not out around the handle and 
every joint. Next, squander two bits on a 
pair of leather-faced canvas gloves with 
gauntlets—the kind they sell to truck 
drivers, Then make a raid on the rag bag, 


GUS SAYS— 


HE older a tire gets, the 

more likely it 1s to be 
neglected. And that's dead 
wrong. because the old tire 
is the one that needs baby- 
ing along to make it go as 
many miles more 3s possi- 
ble. Watch an old tire like 
a hawk. Keep it pumped to 
jjust the right pressure. Too 
much may make it pop like 
2 firecracker and too little 
speeds the wear on the old 
and weakened shoe. 


Veteran Garage Man Reveals 
Some Tricks in Lubricating 
Your Automobile Efficiently 


By MARTIN BUNN 


und get a good wad of clean rags. 
Put on the gloves and keep ‘em on 
Lill you get through.” 
“But T can't work with gloves on,” 
Madison objected. 
“Sure you can,” Gus asserted. 
After you've done the job a few 
times with gloves on you'll 
et the habit and when the 
loves get s0 greasy it starts 
to work through on your 
hands, throw 'em away” and 
get, a’ new pai 
““Here’sanother point where 
‘you win out by doing the job 
Yourself,” Gus added as’ he 
reached ‘for a clean piece of 
waste. “You'll notice that I 
clean off every bit, of dirt 
from each fitting before I 
shoot in the grease, Lots of 
service stations are mighty 
sloppy about that, ‘They just shoot the 
grease in and the dirt along with it and 
believe me, that grit doesn't do the 
ing surfaces any good. If you do the job 
yourself, you can take the time to get the 
dirt off." 
jow often ought 1 to do the job?” 


k to the oiling chart that came 
with the car,” Gus suggested, “Of cour 
if you're running a lot through mud in 
summer or slush in winter oil the bearings 
that get splashed about twice as often, 
‘That will keep the water out of 'em.” 

“When you get through there,” said 
Madison, “you can sell me a good grease 
fun. And can you sell me a wrench that 
will really fit that plug in the oil pan so 1 
can drain the crankcase myself? T nearly 
ruined a couple of knuckles the last tit 
I tried it with a regular wrench 

“I ean do better than that,” Gus offered 

‘Just say the word and I'll fit a petcock 
in place of the plug go you won't have to 
use a wrench at all.” 

“Sounds like a swe idea,” said Madison 
‘enthusiastically, “I always wondered ‘wh 
they don't fit all cars with some way 0 
get the ofl out of the crankcase that isn't 
so much trouble as taking out plug. 
ve had a lot of trouble with plugs. Twice 
dumbbells at service stations have chewed 
all the corners off the plug so I had to 
get_a new one and once a bonehead 
stripped the threads so T had to have him 
plug the hole with a wooden plug so T 
could get to a service station. Cost me 
ten dollars that time!” 

“Well,” Gus explained, “a good bronze 
petcock costs more than'a plug. Besides, 
the oil runs so (Continued on page 151} 
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New Drive for Power Tools 


Unique shaft mounting permits instant 
adjustment of belt tension to suit the 
load—Easily applied to any workbench 


By FREDERICK D. RYDER, JR. 


‘and delays than any other item in the jobs in the home shop. 
the “motorized home workshop. What is needed is a quick 
jist when you have to ipa piece way to adjust any indiviual 

of tough hardwood, the circular saw ceases belt to just the proper tension 
to bite because the belt starts to slip. for the job in hand—a system, 
‘Then, if the saw is driven by a pulley on in shori, that will permit the 
4 shaft that also drives other tools, work belts to run relatively loose on 
lerrupted while a piece is cut out of the lightest work to save wear 
the offending belt. ‘The tightened belt on the bearings and yet permit 
will make the saw’ function as it should, instant temporary. adjustment 
hut more delay may be encountered if the to heavy tension for the ocea- 
same piece of hardwood causes the sional tough jobs. 

Jointer belt to slip, Thave found that a special 

‘The common solution, apparently, is to mounting for the pulley shalt 
keep all the belts so tight that they will and motor satisfactorily’ meets 
not slip on the toughest job. However. these requirements. The various 
extra tight belts mean lost’ power and tools, consisting of a circular Vig. 1. The motor bet és adjusted by moving the mator 
excessive bearing wear on the light work saw, lathe, jointer, and jig saw, Plsiform vera. a mation ol 2 in, being posable 


Sess belts cause more trouble that comprises nine tenths of 


are screwed to a bench $ ft, long. The 
rive shaft runs in bearings bolted to. a 
special swinging frame attached to the 
back of the bench by hinges at. the bot- 
toms of the vertical 2 by 4 in. pieces 
which form the ends of the frame. The 
motor is bolted to a platform that is 
clamped to one end of the swinging frame. 
‘The frame carrying the pulley shaft and 
the motor can be swung back from the 
bench a full 2 in., which, with the double 
drive, continuous, round-belt system Tam 
using, gives an adjustment equivalent, to 
taking a full 8 in. out of each belt. "And 
when you have, by long and hard use. 
stretched a short belt $ in., the belt will 
be worn out anyhow! 

‘The motor is mounted on a platform 
attached to the frame that carries the 
pulley shaft; therefore swinging the frame 
to get the right tension on the belt driving 
any particular tool will not change the 
tension of the motor belt. The latter can 
be independently adjusted by moving the 


a, 2: ‘he sala ee ot asad oe, pel femcvork Mags othe back af : 
{he beach rhe fame tan he Svan backs mack as Sins (oan te tent on te Behe Motor platform up oF down on the vertical 


16 


Fig, 3. ‘The swinging fra 
limit st rearward motion. “Ths ts exuleas 
Hent to cutting 4 in-out of a single belt 


“two by four” that forms the end of 
the frame (Fig, 1). too, a full 
\justment is provided. 
ah fei yiew of th. whole oni 
jowing the swinging frame _ wi 
motor attached, is shown in Fi 
and the amount of adjustment per 
mitted is indicated in Fig. 3. where 
the frame is moved back to the limit 
‘of motion, Figure 4 illustrates the 
motor end of the frame with the 
frame clamping block removed. and 
the motor clamping block swung out 
of Tine so that the slots which per- 
mit movement are clearly shown, 


[HE dimensions given on the draw- 
ing (Fig. 5) are those of my own 
outfit, OF course, no two homemade 
workbenches are alike, 0 that the 
actual dimensions are given only as 
‘guide to help you figure the lumber 
needed and to help you design a sim- 
ilar frame for your own bench. ‘The diag- 
nal pices aie pat, in, to reénforce the 
frame and make it rigid; they should not, 
be omitted. Except for the three clamp- 
{ng blocks and the motor platform, dressed 
2-by 4 in, lumber is used throughout. 
‘This is actually about 134 by 334 in, 

‘As you will note from the illustrations, 
‘Thinges are used with the wide part of 
the T screwed to the bench and the long 
end sawed off so that it, can be screwed 
to the bottom of the upright end piece. 

Assuming that your bench is flat at the 
hack, the first job is to cut and fit the 
vertical end pieces to the hinges and 
screw the hinges in place on the bench. 
Then, with the vertical pieces clamped 
against the bench, fit the top section which 
‘carries the pulley shaft, It should be 
fastened at each end to the uprights by 
means of two 324-in, No. 18 flathead steel 
‘wood screws. Of course, if you wish to 
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go in for mortised joints, that is 
‘your privilege, but the large wood 
screws make a very firm joint and 
one that can be kept tight no mat- 
ter how much the wood shrinks. 
After the top rail has been fitted, 
cut and fasten on the diagonal 

a 
With the frame braced or clamped 
tightly against the back of the 
bench, the next job is to fit the 
locking blocks 4, Fig, 5. These are 
2 by 4 jin. pieces placed endwise 
‘against the bench ys in, below the 
top rail and then clamped to the 
uprights. The '4-in, space is nec- 
‘essary to allow the top rail to swing 
back without jamming against the 
‘king blocks (see 


While firmly clamped, the lock- 
ing blocks should be bored with two 
36-in, holes, one near each edge, 
Bore clear through the locking block 
and the bench behind it. Then two 
3g-in, carriage bolts of suitable 
length are used to bolt each of the 


tform locking plate sume 
hat provide adjastments 
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blocks to the back of your workbench, 
If your bench is so constructed that the 
locking blocks, because of an overhang- 
ing top, cannot be fitted this way, arrange 
to bolt them to the legs of the bench. 

Aiter the locking blocks have been 
fitted and while the frame still is braced 
or clamped against the back of the bench, 
run the }4-in. auger bit through the 
upright frame ends at a point where it 
will pass through the locking blocks a 
trifle above the center line between the 
bolts that hold them in place. Then swing 
the frame back 2 in, and clamp it at that 
point. Using the holes through the frame 
ends a8 guides, bore another hole in each 
locking block. 


NEXT suring the frame out of the way 
and join the two holes in each locking 
block into a slot by boring a row of holes 
between them and. chiseling out the 
remainder. Two clamping plates, which 
are squares of 1-in, wood, are used to 
cover the slot and give a better clamping 
action, These are bored with 3-in, holes 
and placed under the wing nuts on the 
34-in, locking bolts. By means of these 
wing nuts, the frame can be clamped at, 
any desired point within the 2-in, limit of 
motion. And it will be found that the 
framework, wherever it is set, is as rigid 
as though permanently fastened, 

The motor platform will fit almost any 
standard {-horsepower motor of the 
squirrel-cage, split-phase starting type. 
After the 2 by 4 by 16 in, piece is cut, it 
‘should be clamped to the upright at the 
low position, Bore two holes with the 
36-in, auger bit approximately in the 

licated in Fig. 5, ‘Then clamp 

the piece 2 in, farther up and run the 

auger bit through each hole again, With 

auger bit and chisel, form slots in the 

frame uprights, just. as was done in. the 

we of the locking blocks. One of these 
slots is shown in Fig. 4. 

Then finish the motor platform, being 
sure to place the lower bolt in its 
hole before you add the diagonal bracing 
piece. This completes the job, and. you 
can proceed to mount the shaft bearings 
‘and the motor. 


Next month Mr, Ryder sill present a 
solution of another problem in. driving 
small power tools. He will show yon 
ow to end your troubles with belt hooks 
‘and belt lacings. 


calls 


Fig. §. The iramenork is made miinly of “iwo by fours.” The dimensions should be ak 
Iai oor tench Two betsy stows are ted at each Jala; Ge sare to dil pot oles 


eto 
‘hem. 


crows, 1930 POPULAR SCIENCE MONTHLY n 


Woodworking Do’s and Don’ts 


CHARLES A. KING gives tips worth remembering on 
bits, scrapers, slip stones, screws, and hammer handles 


‘ i 
{wens wih the vertical ina the . ond on the top 
fait of the bit be possible, 
iil men ‘ 


Scrapers with a beveled 
and ther coarse wor 


hut on 
the burnisher held 


Boks or only one Boks ie tied fs Whated athe rab 
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Addies Figures to Our Model 
of a Queen’s Sedan Chair 


HILE the model of Marie 
Lesaczynska’s sedan chair described in a 
preceding article (P.S.M., Sept. '30, p. 73) 
is beautiful enough in its own right to 
make an attractive ornament for the 
home, yet is interest is increased many; 
{fold if the figure of a dainty lady is placed 
le and if the sedan is hung from the 
‘capable hands of a pair of strapping chair- 
men in miniature. 
Such figures are not dificult to make. 
No great. care need be taken with ana- 
since the clothes will hide 
ts. ‘The work will be 
found considerably easier, however, 
Porvtar Sctexce Moxrity Blueprint 
No. 124 is obtained (see page 113), 
ecause it contains full size draw- 
is of the figures as well as pat- 
tems for the costumes and a full 
size detail of the base. This blue- 
print is a companion sheet to No. 
123, which gives complete full size 
Arayings for the sedan chair itself 
‘To make the figures and base, the 
following materials should’ be 
obtained 
For base, hardwood 34 by 514 
by 12 in, and dull green linoleum, 
36 by $ by 11 in for chairmen, 
ws of soft while pine; a few 
trade 114, 34, and 44 in, long; Nos. 
Ys, 0, and split 6/0 sandpaper; and 
‘1 tube of household cement or glue. 
For decorating, four-hour enamels 
—black, red, ‘white, and_ yellow. 
For chairmen's suits, medium-blue 
satin, 8 by 9 in,, or equivalent; for 
coats, dark lilac of purple satin, 8 
bby 9 in; for lining, the same quan- 
tity. of ‘orange-red. silk: for trim- 
ming, 4 ft. of gilt braid, 1 yd. of 
in, lace edging, 1 ft. white baby 


ribbon; for hats, flannel 1% by 5 
in.; for shoes, leather 1/4 by $ im. The colorful fitle sedan chal model with the queen Inside. 
(or old purse or kid glove). For Afr. Love is tying the poles tw the wrists of the men. 


By EDWIN M. LOVE 


queen, a porcelain figure. For queen's 
dress, pink tafieta 4 by 9 in.; for coat 
light-blue silk 4 by 10 in.; for roses, 1 yd. 
pink baby ribbon; for wigs, small wads of 

cotton; also thread to match cloth. 
CHAIRMEN: From white pine or other 
trunks, 


softwood, cut pieces for heads 
arms, and legs. ‘Trace the front 
profiles from Blueprint No, 124, transfer 
them to the blocks with carton paper, and 


Fve. 
Tranks: If a power scroll saw is avail- 


A sedan chair supzests 
World “ol 

Fomance and, beaut 
‘ven when only a model, 


able, cut out the front tracings with it 

id the cut will automatically be square 
ith the pattern; but if power equipment 
is not at hand, the sawing can be done 
well enough by hand. Temporarily nail 
back the waste sidepieces with two brads 
{in each, and saw the profiles. With these 
pieces removed, most of the shaping is 
done, leaving only the comers to be 
rounded. However, the lower curves of 
the breast muscles, and the rib arches, 
should be outlined ‘with a veining gouge 
(or pocketknife). The breast muscles 
form a thick flat layer that projects some- 
‘what at each side, forming a sort of 
receptacle into which the arms fit, Give a 
little relief to the vertical abdominal 

muscles. 

For those who prefer to. model 
the figures rather than cut and carve 
them out, an alternative method of 
construction is to shape the parts 
from a prepared wood putty which 
is plastic when taken from the can 
but hardens to a substance like 
srrainless wood. When hard, it can 
be further shaped with a pocket- 
knife. 

Legs: Saw out like the trunks, 
and round to the sections shawn: 
If the toes break off, it matters 
litle 
_ Arms: The upper arms are oval 
in section from front to back, as 
are also the wrists, while the fore- 
arms near the elbows are oval from 
side to side, 

Head: The head is oval from any 
position, and egg-shaped — when 
viewed from either front or back. 
After rounding the corners, hollow 
the eyes and round the cheeks, The 
eyes are sliced in and down’ with 
oblique strokes, and the line of the 
chin is hollowed beneath, fading 
toward the ears. 
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PACKARD Pioneers the Sky-Ways 


POPULAR SCIENCE MONTHLY 


First Practical Aero Diesel in the World is Equipped 
with the Highest Priced Bearing in the World 


ACKARD has blazed the sky trails 

toward cheaper, safer, more depend- 
able air transportation . . . Packard has 
given wings to the time-tried principles 
of Diesel power and opened up new 
vistas of acrial possibilities for the world. 


Yet the Packard 
Diesel hasthis muchin 
common with every 
other great airplane 
engine...it is equipped 
with GSP, “The 
highest priced bearing 
in the world.” 

‘The crankshaft of 
thenew Packard Diesel 
with its single throw 
that takes the power 


ouerenie 


lend tales propetor rat 


The nnae thru crankshaft of the noe Packard Dirt. Note 
the eo B=” Cylindrical Bearings mswniadelonasde af 


Tha thid BSI Bowring supports Sorward end of rantsbaft 


impulses of all nine cylinders is supported 
by three S300" Bearings. ‘The auxiliary 
drive gears of the new engine are mounted 
upon three S308)" Bearings. 

For Packard with a new world of pos- 
sibilities looming ahead would not take 
a chance on any other 
than the best of all 
bearings, 


Ifyou havea bearing 
problem, whether it’s 
in the air, on the land, 
or on the sea, our en= 
gineering department 
will gladly help you 
solve it. S080" Indus- 
tries, Inc., 40 East 34th 
Street, NewYork,N.Y, 


oak 


ase 


“THE HIGHEST PRICED BEARING IN THE WORLD” 
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How to 


CHAIRMEN COSTUME PATTERNS. 
the cloth for the 


"QUEEN'S COSTUME PATTERNS 


umes. Note that only hall of some of the pieces is shown and that 


the pattern for hall the coll is drawn as it tail in fs proper position onthe chaieman's cost, 


Assembly: Glue and nail the members 
to the body. The feet should toe out, but 
ot too much. ‘Trim the upper ends of 
the thighs and the joint-parts of the trunks 
to get the proper attitudes. Carve to 
‘smoothness, building up false depressions 
With a wood composition 

Upper arms, viewed from the 
sides, hang nearly vertical. wi 
tee loneing eed aay 
forward. 

‘Supports: Drill the feet and 
ankles to receive sinpenny fine 
ishing malls whose projections ft 

a holes in the base. 
PQUEEN: Purchase a porce- 
lain figure at a five-and-ten-cent 
store—one without legs, s0 that 
it can be seated in the chair. The 
head should be about 11/16 in, 
high, with the hair modeled 
close; bobbed hair is best. ‘The 
writer chose a figure pressing 
roses to her bosom, but any 
graceful attitude of” the arms 
will do, provided the gesture is 
reasonable in the seated figure. 

DRESSING THE CHAIR- 
MEN. Waisteoats: Cut these in 
two parts and run a band of 
household cement around the outer edges 
inside, Slip them in place, and glue the 
backs’ and shoulders. Glue the front 
‘ages overlapping near the lower comers, 
as in Blueprint No. 124. 

For buttons, rip a strip of hardwood 
1/16 in, square, round with sandpaper, 
and cut off slices with a sharp chisel 
¥ to the right edges of the waist- 
‘apart, except where the other 


sides are buttoned over; there put three 
battons on each as though they came 
through buttonboles. The buttonholes are 
painted with black, using a fine-pointed 
artist's brush. 


Breeches: Make each leg. separately 


Method of 


Tuluepeint So. 158, 


At Ieits How the chs 


and draw it tightly around the thighs 
either sewing over and over, with the 
seam at the outside, or using ‘cement, If 
bare wood shows between the breeches 
and waistcoat, glue in a triangular piece. 
A gilt band encircles each leg below the 
knee, ‘The stocking seams are at 
the back, 

‘Shoes: Cut from a thin purse 
or a kid glove, Glue around the 
feet and bind with, twine un 
ry. Then slue on card 
board heels, and ‘color black with 
India ink, 

Cravat and Shirts Wrap a 
band of white sitin around each 
neck, gluing the ends outspread 
to form the small bit of shirt 
expoved, 

Coats: Cut each in one piece, 
sluing at the edges. a lining of 
forange-pink. silk. Split up_ the 
hack for 114 in. Fold a length 
of 34-in, gilt braid lengthwise 
along the center and glue it 
around the outer and lower 
edges, as shown by the dotted lines in the 
pattern, Leave the ends loose at the col- 
lar, for adjustment after fitting. 

Sew or glue the coats in place, and con- 
tinue the gilt bindings around the necks, 
which lie flat instead of standing up like 
collars. Any widths of braid can be cut 
without fraying if the inner face is first 
coated with glue. Gather the coats under 
the arms a little. 

‘Cus: These are hound with gilt braid 
along the tops and at the backs where the 
ends come together. 

Shirt Ruffles: Glue three lengths of 
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“RCA Radiotrons bring 


out the full tone beauty” 


says 
E. F. McDONALD, Jr. 
President 


ZENITH RADIO CORPORATION SIS 
el a 


E are proud of the new 
Zenith Radio. It is engi- 
neered and built on the basis of 
RCA Radiotron characteristics — 
and tested with RCA Radiotrons. 
RCA Radiotrons bring out the full 
beauty of Zenith tone...For the full 
thrill of Zenith performance we 
urge all Zenith owners to use 
RCA Radiotrons, Zenith dealers 
are instructed that the dependable 
performance of RCA Radiotrons 
makes them the logical choice for 
initial equipment and replacement 
purposes.” 


RADIO ENGINEERS 
ADVISE: 


srvlntes' tas. ~RRCA RADIOTRON CO., INC. 
HARRISON. N. J. 


ive aed we gnalge This is the 25rd in a series of em dlorsements of RCA Radiotrons by 
(Od tubes may impair the per- the leading radio set manufacturer 
‘ormanct ofthe nee. 


RCA Radiotrons 


THE HEART OF YOUR RADIO 


advertinement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See Page 8. 
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. edging lace in the upper 
pening of each waistcoat, gath- 
ering, them, 

Wigs: Give a small wad of 
cotton to each head. Pat it down 
thin, roll it up over the ears, and 
gather it into a short queue by 
tying with thread. 

Hats: Sew the crowns together, 
sluing ‘the three side rims to 
each, with one comer in front 
and the other two at the sides. 
Color black with India ink. 
When dry, brad and glue the hats 
to the heads, Adjust the rims to 
flare outward. 

QUEEN'S COSTUME, Skirt: 
Cut from pink taffeta ribbon and 
glue to the doll around the waist, 
When dry, trim the upper edge 
with a razor blade to fit the arms 

Bodice: Glue_ pink taffeta. in 
two halves, to the body, tucking 
around the sides and trimming 
around the hands. With black paint draw 
two, cross laces directly above the roses. 

Coat: Edge with glue to prevent fray- 
ing, and glue to the figure. Gather the 
back at the waist with a draw thread. 
‘Trim to hands and arms. Glue on the 
sleeves. Notice that the large flaring culls 
are edged with 34-in, lice, and a_J4-in 
strip cut from the same material forms a 
collar on the coat and also edges the 
bodice above the lacing. For the roses, 


sawed, 


igures. Note that the front shape has. been 


temporarily back 
iter being saved at and ready to be carved, 
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a lee profile for one of the 
the wean 


pieces having been tacked 
‘lace. a right: The parts 


twist pink baby ribbon and roll into small 
blossoms. Glue tiny medium-green silk 
leaves around the roses. 

Wig: Cover the porcelain hair with 
cotton 

BASE: Trace the shape on hardwood 
(the oval is 53 by 12 in.) and saw it out 
ige for the rabbet and carve the mold- 
ing. Shape the linoleum. trim off the 
back until the thickness is $4 in., and out- 
line the stones with a veining gouge. Glue 
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the linoleum to the wood and drive 
brads in the edges at the joints 
between the stones. Set the nails and 
fill the holes with’ bits of linoleum. 
Paint the exposed wood black, three 
coats, rubbing the first and second 
with split 6/0 sandpaper, and the last 
with pumice stone and water. 
MOUNTING: Drill holes in the 
base to receive the nails in the feet 
of the chairmen, insert the poles in 
the chair. and tie the ends to the 
hhands of the men with several wraps 
of white thread passed around the 


wrists and back of the fingers around the 
rips. The chair need not be exactly ver- 
; in fact, a little cant will give action 
to the model 

Seat the queen inside, tucking her skirts 
down behind the door in a manner to sug- 
est knees beneath, 


Another article scheduled for early pub 
lication will describe stagecoach and cov- 
cred wagon weather vanes, 


How to Turn Totem-Pole Candlesticks 


OMETHING different from ordinary 
designs and quite simple to make 
are the electric totem-pole candle 

sticks illustrated. "The Indian-like patterns 

are obtained by the use of woods of vari 

‘In most variegated! wood designs, the 
work is built up in layers, but in’ this 
method the wood is placed around a core, 
all four sides being covered. Care must 
be exercised in building up the stock, and 

1. Rood glue is imperative. While ordinary 

hot glue may be used, a waterproof glue 

is preferable on account of its moisture- 
and, heat-resisting. qualities 
‘A core of black walnut }4 in, square 

and 12 in. Jong is planed true, and a. '4- 

in, hole is bored through its center, If a 

drill 6 in, long is not available, the core 

may be made in two halves and a groove 
cut in each with a gouge. The halves are 
then glued together. In either case the 
holes are plugged with soft wood for the 
turning operation e 
‘Around this core is glued a ix in. thick 


layer of sycamore of other white or light 


inst step 
Cine core.) SECOND TrRD 


PEN ate es oar Ne) 
ec) 


How the stock for the uprisht members is 
‘ult up from three weodser contrastingcolors. 


By H. CALDW) 


LL 


colored wood. Opposite sides are glued 
first and held with C-clamps while drying. 
When dry, these are trued up with the 
plane, and’ the other sides are glued on. 
Plenty of glue should be used, and the 
clamps must be securely fastened o there 
will be uneven contact and when the pieces 
are turned gaps will show between the 

. A piece of hardwood, 
mut 13 in, long should be used to protect 
the wood from the clamp marks, The 
sycamore is followed by a layer of African 
padouk (red), and finally a round of 
satinwood (yellow). Other woods, of 


course, can be used provided they are 
sufficiently colorful 

After thoroughly drying, the blanks are 
turned in the usual manner, Those not 


ex turning may hestitate to undi 
take the job for fear of spoiling the 
Up wock; if 40, It will chat litle Yo have 


them turned by a professional turner, 

The stock for the base is made 6 in 
sauare of 1% in. thick black walnut and 
he i. thick layers of satinwood, padouk, 
and sycamore. A side hole for the electric 
wire may be bored in the base after itis 
turned. “A brass bushing is inserted in the 
end of the candlestick, and the socket 
and other electrical fittings are added. 
‘The design for the turning, which was 
taken from the Home Workshop Manual, 
lends itself well to this stvle of work 

Tt is better the candlesticks 
cfore assembling, as the work can be 
we so easily in the lathe. A coat of 
ual parts of raw oil and turpentine is 
first applied to bring out the colors of 
the wood, This is allowed to dry ove 
night. ‘Then three coats of white shellac, 
with a sanding between each coat, are 
followed by to coats of rubbing varnish 
for lacquer. ‘The first varnish coat is 
sanded and the final one is felt-rubbed 
with pumice and water. Finally, a coat 
of wax is applied and polished, and the 
result is a very rich luster 

Various combinations of woods may be 
used. A good thickness is he in, because 
it builds up rapidly, although 14 in, would 
give a more variegated effect. Dealers 
in fret or inlay woods always have a stock 
of suitable woods, 
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MAKE THESE TESTS 


Affer all - QUALITY TELLS THE FACTS 


Jaret 


HERE are lots of good insulation boards on the 

market. Insulation in your home means big re- 
turns in fuel savings — a warmer home in winter — 
as well as a cooler home in summer. 


and 


Certain discriminating people, however, want more 
than just a good insulation board — they want to 
know which is the best. 


It's to these people that this advertisement is ad- 
dressed, 


First of all — Insulite is a board form insulation ma- 
terial in broad rigid panels 4 feet wide and in vari- 
ous lengths up to 12 feet. It is easy to apply, and be- 
cause it may be used as sheathing in place of lumber, 
or as plaster base in place of wood lath, it is not an 
expensive extra. 


Furthermore, as sheathing Insulite has several times 
the bracing strength of lumber horizontally applied, 
and as plaster base, it grips plaster twice as tightly 
as wood lath — this means freedom from unsightly 
plaster cracks. 

You know the enduring qualities of wood. Insulite 
is made from the strong tough fibers of northern 
woods, chemically treated to resist moisture, rot, 
vermin, of rodents, It is not subject to disintegra- 
tion, And made a full 1/2 inch thick, Insulite gives 


- INSULITE SALES CONSTANTLY INCREASE 
- We urge you to send for FREE SAMPLE 


fest if yourself. 


191/.% more efficient insulation than ordinary 7/16 
inch thick insulation boards. 


You want your home strong. A recent test of four 
well known insulation boards shows Insulite te 
have 14% greater strength—(we will gladly send 
you an Insulite sample with which to make the above 
pictured tests.) 


Insulite has many other advantages—It is an efficient 
sound desdener — but, let us send you our booklet 

n “Increasing Home Enjoyment’. It tells how 
easily Insulite may be used to line your attic, base- 
ment, build extra rooms, closets, garages and other 
buildings. Send the coupon now — test Insulite 
yourself — then we know you will specify Insulite 
when you order from your lumber dealer. 


SEND FOR SAMPLE AND FREE BOOK 


peeeeereeereerereees SeSueeansucaweseceny 


THE INSULITE CO. 
(A Backus-Brooks Industry) 
1200 Builders Exchange, Dept. 43) Minneapolis, Mi 
(OFFICES IN ALL PRINCIPAL CITIES 


Pome dn asa fi andl ieermation hago mah he cs 
sob Seone S's copy of your ree bask, ncreaung Home Eovayment 


Wood-Fibertinsulating Board 


Weetiat Hin 
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ts for Car Machinists 


How to Use Tire Pump to Fill Vacuum Tank 
4 —Siphon in Lye Solution to Clean Radiator 


ROVIDED the filler cap on the 
gasoline tank can be screwed down 
tight enough to prevent much air 

getting by the threaded portion, Fig. 1 

shows a good way to fill the vacuum tank, 

after the car has run out of gasoline. ‘There 
is always a tiny hole in the cap. By plac- 
ing the end of the tire pump over this 
hhole and operating the pump plunger 
several times as rapidly as possible, sul 
cient gasoline usual 


an be forced into 


the vacuum tank to start the engine. 


Fig 4. Raising the ait pressare in fuel tank 
Wilf (6rce'easoline into empty vacuum tank 


SOLDERLESS TANK REPAIR 


AN iNcestoUs way to repai 
4 gasoline tank is shown in Fig. 2. If a 
hhole develops on a flat surface, it can be 
enlarged tothe size of a small screw. 
‘Then a disk is cut from the end of a cork 
and a hole made in it just large enough 
for the screw, with a washer under the 
head, to be forced through, With the aid 
of a wire clip, the screw is passed through 
the filler hole in the tank and set into the 
hole. ‘Then a nut, is screwed on, The 
pressure on the cork will make it gas-tight 
around the screw and against the inner 
surface of the tank, 


a hole in 


“GASOLINE TANK 
Fler TUBE. 


rk, a screw, and a washer can be 
to repair bole in gas tank. 


Fie, 3. Put 
plate will save the 


MUDGUARD SCRATCHES 


Curstmixe into the rumble seat of the 
roadster is easy enough by way of the 
step plates provided. but the heel often 
Scratches the mudguard enamel around 
the plate. Remove the step plates on the 
udeward: then replace i with a pve of 
rubber matting under i as shown in Fig. 


<] PAIL CONTAINING: 
LYE SOLUTION 


Fig. 4, To save car finish from tye solution 
start sipbon with water and then pour Iye in 
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LYE IN RADIATOR 


A souumiox of Ive is fine for cleaning 
radiators but it is bad medicine for auto 
finish. If you want to get the solution in 
the radiator without spilling any over the 
car finish, use method shown in Fig. 4 


SIMPLE DOOR STOP 


Sticks of wood and a couple of hinges 
make up the novel and simple door stops 
shown in Fig. 5, As the drawing shows, 
two sticks are driven into the ground for 


poor CATCH 
‘Rte 


ig, 5. Hinged sticks sett side of earage door, 
as ihown above, will maken simple dooe stop 


each door, one a trifle more than the 

ickness of a stick lower than the edge 
of the door and the other to act as a stop, 
Then sticks are hinged to the uprights. 


GET RID OF POUNDING 


Toot. marks on the braking surface of 
the drum may cause a pounding noise, The 
remedy is to polish out the tool marks as 
shown in Fig. 6, below. 


Fig. 6, Tool's marks on braking surface of 


rum ‘cause pounding. Polishing ends. it. 
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Drive this car five days 
to prove your purchase! 


If it does not come up to your expec- 

tations, return it. This is the way 

the Studebaker pledge protects your 
investment. 


DER the terms of the famous 
Studebaker Pledge, you may drive 
the used car you buy fire days before you 
decide. If it does not please you, you may 
return the car and apply your payment on 
any car in your Studebaker dealer's stock, 
new or used. This is one of the provisions 
which has made the Studebaker Pledge 
famous as the fairest, squarest used car 
sales policy in the industry. 
More than 150,000 thrifty motorists 


OCTOBER 
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Wise 


T E:-S 
2345 


bought Pledge-backed used cars Jast year. 
‘They got good appearance, good perform- 
ance, and good value with the cars they 
bought. You will, too, it you buy a Pledge- 
backed used car. And you'll get a 30-day 


guarantee on Certified cars—plus plainly 
marked prices on all cars sold on this plan, 

Sceyour Studebaker dealer frst—getStude- 
baker Pledge protection when you buy your 
used car—your geatest assur- 
anceof complete satisfaction, 


Pledge to the Public 
on Used Car Sales 


‘THE STUDEBAKER CORP. OF AMERICA 
Di. 1610, South Bend, Iodiara 


Pease vend me copy of "How to Juiees Used Cat." 


INVEST 2c «6 « «© « 
YOU MAY SAVE $200 
Spend 2c now for 


your copy of thisine 
| Teresing 
S| ive book! 


buy. Mail the 
coupon now! 


| STUDEBAKER -—_ — 


Builder of Champions 


— 
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—e Shop Reals in One- Car Garage 


HAT sy 
‘hot pret 
ing aw 


<a 
workshop is illustrated gra 
accompanying photographs of th 
Holt Condon, a reader of 
Scirxect Moatny, in P 


Ww independent 
ball bearings and driven Il chuck, and tool holder, the 
jotor through a flexible lathe represents an original investment 
coupling. This provides power for bench something under two hundred dollars, 
grinders. scratch brush. and bufls, A Homemade tools and fixtures have greatly 
heavy piece of plate glass bedded in cork expanded its usefulness. 


An Ingenious Way to Use a Hack Saw Blade 


Hore the hac 
Siw" away the panel 


flow the band: maine. 
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END HALF 
LAP JOINT 


Shown in This NEW 
ATKINS 32-Page Book 
on Home Workshops! 


| ae) 
OOWELED JOINT 


Mail Coupon for Your Book 


EC. ATKINS & COMPANY, 


WOOD 7TH this new book, you can quickly ar the secrets of ke aera 1, a lst H 
JOINTS he est eyo ATKINS "Eat" HOOK “lor time | 
and How to ' 
Make Them! H 
® H 


© This teal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See P 
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Decorative as.a painting, yet useful as a cabinet 


This Sewing Screen Is a Gift to 
Please Any Woman 


SEWING cabinet that will hold the 
‘many articles required for needle- 
‘work and can be closed to form a 

a peotortive sereen when notin ue 
will prove to be a much appreciate 
Ih moat bowseholds, ‘Such a cabinet 
made as shown in the accompanying 
iMlustrations, offers a rare opportunity 10 
‘one of artistic taste to ad a note of color 
and distinctive design to the decoration 
of any room, A noteworthy feature is 
the small hinged table which lets down 
when the screen is in use and at the same 
time locks the screen firmly in the open 
position. 

Dak, walnut, and mahogany give the 
effect of choice cabinetwork in the hands 
of a capable craftsman, but one of the 
softer and more easily worked woos, 

ich as basswood, will be serviceable since 
‘can be stained and waxed to a dull 
finish, of enameled or lacquered 

‘Supposing basswood to be used, the two 
frames should be made of ' 4-in. material 
‘The shelves and bottom are glued into 
dadioes (grooves) in the uprights, and the 
top is rabbeted, as shown. The dimensions 
ae toa certain extent optional height 
‘of 30 in, and a width of 18 in. are suitable 
for general use, unless a more imposing 
screen effect is desired, A depth of 3 in, 
for each screen will allow for ample fit- 
ings, yet this depth. when the cabinet 
fn closed, will not unduly: detract from 
the screen effect. 

With these outside dimensions the 
shelves, will be 214 in, wide. ‘This will 
allow the main frame to be rabbeted out 
to a depth of 4 in, to take the front and 
back panels. Im the case of the top shelf, 
which is fitted for spools, the width must 
be only 2 ina room must be allowed for 
the table when i is tipped up. This table 
is 12 in, square, the front corner being 
rounded, and is hinged to the middle 
shelf. When the table is down, a hole in 
the top comer engages a pin set in a stripy 


HOLE To TAKE. 


FRONT View, OPEN 


‘Two vis 


ATWO DRAWERS 


‘END VIEW, CLOSED 


fof the screen which shoe its, construction and 
five suitable dimensions Under the top shelf of the ad 
End frame ave two shallow drawers for small accesories, 


By 
ARTHUR E, GLE 


Wn he acronis wen, 2 al 
{able os own and) enxages a 
Pin inthe oonosite (ramenork- 
Mi right" Seng. screen Close 


of wood which projects below 
the middle shelf of the oppo- 
site screen. 

‘The panels are made from 


three-ply wood, which should be chosen 
for its pleasing grain if the screen is to 


‘The other inside fittings may be varied. 


shown, On 
the top shelf on one side is a row of brass 
pins to hold spools of thread. Brass wire 


hooks could be cut down for this purpose 
leaving them 1 in, long. Below the table 
is a space for a pocket for folded work 
The top shelf of the screen on the other 
side is fitted with a brass rod to hold in 
place such articles as skeins of silk and 
‘ards of mending wool. 
A small brass curtain rod 
‘would serve well for this 
purpose. The space below 
has a pincushion and is 
fitted for scissors and 
various accessories, Below 
the shelf which supports 
the table is another space 
for a work pocket 

The inside surface of 


the fitting for sc 
all covered with some good 
quality material, such as 
heavy silk or a cretonne, 
having a_ small, subdued 
pattern, This material is 
alued flat to the pan 


efore they are set in place, 
As the fitting for the scissors 
is subjected to. considerable 
use, it should be made up 
separately in the following 
manner: Cut a strip of wood 
4 in, thick, 34 in, wide, and 
fong enough’ to ‘fit neatly 
within the screen, and glue 
silk around it. Prepare a strip 
of cardboard '}j in, wide and 
cover in a similar manner, 
Have ready all the articles to 
be accommodated and lay 
them in order on the strip 
of wood, Bend the card- 
board strip to form slots 
to hold each article in p 
sition, Glue this secure 
to the wooden strip 
between each slot. To 


add further strength to 
the slots, screw down the 
top, comers of each with 
yi-in, 


roundhead brass 


in position on the panel 
with screws, 

‘The pincushion 
separately in a 


manner. “Abolt 3 by 8 in, 
is a serviceable size, and the lid of a cigar 


box makes a suitable base, Glue three 
sides of the cotton covering on to the 
back of the wood. leaving one end open, 
‘When the glue is dry, fill the cushion with 
bran, well shaken down; then glue down 
the ‘opening securely. ' Face with sil. 
material in the same manner, and finally 
ale the cushion into position 


THE work pockets are made from the 
lk. The top edge is sewed to a heading 
which incloses a piece of elastic, the ends 
‘of which are fastened to the main frame 
with screws. ‘The bottom edge. is held 
down by a strip of wood nailed to the 
lowest shelf, 

__ The design suggested in the illustration 
is done in stained marquetry, a firm outline 
being first drawn in peneil and then the 
spaces being filled in with transparent 
stains. A final wax finish is siven to the 
whole panel. 

‘Whatever materials are used for making 
this work screen, care should be taken 
to adopt a harmonious color scheme. A. 
suitable one would be to stain the screen 
a soft green, using bronze-green silk for 
the lining, and tint the landscape design 
jn subdued greens, blues, and brown, An 
alternative would be to use brown 
throughout, with warm autumn colors 
for the landscape. For a gayer effect the 
framework could be enameled, the inside 
lined with chintz, and the panel painted; 
or tapestry could be applied. 
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That peerless warrior — 


japoleon! 
Behind bi 


a record of conquest 
t that had dazzled 
only a 


‘would crow 
Emperor of France. And now, 
all about him, the most elaborate 
of plans and preparations. For 
this coronation must be a memor- 


Bourbons. 
, de- 


glory of my Empire!” 


coach as they did build him! 
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Today, this " 
Napoleon iss fa 
ists —for 


this very coach has bee 
as the model th 
ing competition now heing con- 
ducted by the Fisher Body Crafts- 
man’s ( 


See Your Chevrolet Dealer 
Join t 
Fisher Body Craftsman’sGuild 


uild offers a wonderful 
ery boy in the 


More than 900 
n value, 
trips to Detroit, 
will be given those boys wh 
the best woe 


cash awards, an 


do 


in building a 
aturemode! 


No fe 


wide dealer organi 


ngin enrolling me 


today, and join the Guild. 
advantage of the ¢ 
Chevrolet is ready to give you. 
Get started on the model that you 
‘ter in the competition. And 
substantial award! 


See pages 10 and 11 for full information about the Fisher Body Craftsman's Guild 


CHEVROLET SIX 


IT’S WISE TO CHOOSE A SIX 


Better Way 


Quilining can be done ina del press with 
the seca tool and ude shown ‘in Fig. 9. 


‘A FORMER article (P. S. M. 
‘Aug,,'30, p, 80), the writer discussed 
ways and means of putting round 
holes through metal, ‘The present 
article will deal with producing out-of- 
ound and odd-shaped holes or blanks 


Naturally, you will avoid 
ruining the hack saw and at the same 
time doing a poor job as shown at .t in 
Fig. 1, The simplest correct way of hold- 
ing work for a power saw is shown at By 
and for a hack saw at C. If the metal 
is thin and comparatively wide. these 
methods can still be employed by the 
help of blocks clamped to the strip as 
at D. 

How a number of fairly heavy strips 
canbe successfully cut at once by using 
‘piece of belting placed against the strip 
Ces on the “oll” jaw of the ie ie 
illustrated at £. Strips too wide for any 
vise may be cut by the simple rig at 
F. By loosening the two screws «, the 
sheet can be advanced as needed. 

‘The wrong method shown at 
may be corrected as indicated at 
Fig. 2 by the application of two blocks 
of cold-rolled flat stock. This expedient 
is suitable also for cutting a number of 
thin strips at once, as indicated at B. 
One block should be slightly sprung. and 
the saw should be “canted” a little as at 
€ to keep its edge hugzing the blocks, 
Round the block edges slightly: as shown 
at D. 

Cheaper in the end than these make- 
shift blocks is the permanent guide at & 
tis suitable for hand sawing, but may be 
adapted to some power saws as at F, 
although the same guide will be usable 
‘only with one ot the other hecause of the 
difference in the thickness of the blades, 

Where more cutting is to be done. a 
shop with any kind of a press can quickly 
Fig up a. satisfactory. ond_ inexpensive 
shear from two discarded dies as shown 
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s to Cut Thin Metal 


HENRY SIMON on sawing, shearing, 
punching, and profiling irregular parts 


at A and B in Fig. 3. One good edge of 
the lower die a is trued up wits a clear- 
ance angle of about. 2° and clamped 
together with a combination stock guide 
and gage & made from strip metal. About 
the only new part that is likely to be 
needed is the punch holder ¢. ‘This must 
be large enough to give a good. solid seat 
for the blade die d, which is pressed in 
‘with a light force fit 

If no die and shoe are available, an 
ir ive shear may be made on’ the 
simple plan illustrated at <1 and B in Fig 
4. The base consists of heavy cold- 
rolled steel, and the blade is a 
piece of flat tool steel that 
extends slightly over the base 
on both sides. The combina- 
tion stock guide and gage is 
similar to the one of the pre- 
vious figure. Either of the 
gages shown can have only a 
limited amount of adjustment 
and new ones must be made 
for different. jobs. 

‘Small square. hexagonal. 
‘octagonal, and other polygonal 
holes, as’ well as rectangular 


slots, are often required. “If it 
is only a question of a few 
small holes in very thin or 


soft metal, they may be 
punched by’ hand to an accu- 
rate scratch line by the use of 
the tools illustrated in Fig. 3, 


any of which may be ground to shape 
from lathe bits. Regular polygons with 
an even number of sides are best made 
with the double-edge tools at C and D, 
which make (wo accurately parallel cuts 
at once. A cast-iron, brass, or end-grain 
hardwood block is used as a pad. 

If any number of identical holes of 
this kind must be produced in sheet 
metal, it pays to make a die. A simple 
fone that will take care of a number of 
different, sizes of triangular, square, or 
rectangular holes is that in Fig. 6 at 4. 


This die is for use in a regular shoe in 


‘Ways to hold sheet metal for sawing (Fis. 1) and bow 
special blocks can be sed to aid the work (Fig. 2)- 


\ shear made from two old dies 
‘rig 1) another shear (Fis. 4), 
int ham punch shapes. 


any ‘kind of ‘screw ot punch 
press. The form of the stripper 
plate allows the work to be 
lined up by 


considerably more work, but 
can be set to any exact’ size, 
square or rectangle. within 
range, is that at B and C. 
This die is suitable for lighter 
jobs only. In the smaller 
Sizes the blades may be made 
from high-speed 4 stock, 
Because of the slow wear of 
such a die and the fact that a 
damaged har can be easily 
replaced. it is practicable to 
attach the stripper to. the 
frame piece 0. ‘The stripper 
should be given ample leeway 
to “float” by making the holes 
d large. 

‘An adjustable square and 
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PREGISE MACHINES SERVE 
DIAL TELEPHONES 


TERE In the switch rooms of the big exchanges, 
complicated mechanism snaps smoothly into 
‘ction when you lift the receiver of your dial 
telephone. 


‘On most calls, your finger, dialing the number, 
is the only human touch. Machines do the 
rest... machines so complicated ond so 
delicate thot almost every part must be held 

its of occuracy. A 
mis-adjustment of @ thousandth or two in the 
terminal selectors ot the left, for example, 
‘would give you a wrong number. 


jon of telephone switching equip- 
@ matter of scrupulous core . . » and 
fine tools. Tools like Starretts, 


| When you use Storretts, you use the some 
Fo (00 thot ore responsible for the foul 
performance of most of the intricate machi 
i hich sone etnies. Ie'vaw owt wen, a 
Jot your serious work, Starretts will bring 
| surer precision to your hands, a new pride 
in_craftsmanshi 


In the new Starrett Catalog No. 25 "W" 
‘oppeor over 2500 Starrett Tools, almost oll 
of them designed for wood and metal-working 
shops. The coupon will bring your copy. 


rar which yout 
Telegraph Company. Righty Storrelt Micrometer 
‘of the precision tools which skilled machinists 


in every Kit. Below 
the eoupen. Send it for your copy of Starrel Cetalog No. ag "W" 


‘THE LS. STARRETT COMPANY 
ATHOL, MASSACHUSETTS, 
Please send me Starrett Catalog No. 25 


Use Starrett Tools 
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rectangular die that is suitable for much 
heavier work and is more dependable all 
around is illustrated at <A, Fig. 7. This 
tool is particularly well suited to precision 
slotting. It is simpler in construction than 
the previous tool, but requires a 
set of blocks a for each new width. Thi 
die also may be made from regular hard 
fened high-speed stock—the main bars 
from 14 or 34 in, square bits, and the 
narrow centerpieces from cutting-off blade 
stock, The ‘clearances and angles are 
shown at B. Examples of the work 
possible with a single set of spacers are 
given at C, and with additional spacers 
at D. The stripper blank appears at E, 
and a universal type of punch holder for 
tse with this die fs suggested at F. 


“TING sheets and plate metal to an 
war outline is no longer as dif 
cute a fob as it used to be, thanks to the 
nibbling machine and the cutting torch 
‘These helps are not alvays available in 
the small shop, however: and moreover, 
ceaeh is not suitable for ail gages of work 
an kinds of material. In cutting screw- 
machine plate cams to shapes like that 
of A, Fig. 8, for instance, drilling seemed 
the only way out ia the writer's shop until 
he designed a simple outlining punch that 
{a better job in ten minutes than had 
sly been possible only through 


Figure 8 gives the details of a simplified 
and improved design of this device. which 
is adaptable to roughing out a blank or an 
irregular hole of almost any shape and in 
any’ material from 1/64-in, beass to 34-in 
steel plate. The tool has a cast-iron 
base a, in which a round die b is mai 
fined flush with the top surface by 
means of blocking Washers. The stripper 
d may be set to any distance from the 


die by interchangeable spacers e, in 
accordance with the material being 
handled. 


‘The positon of the punch fin 
by a finger f, which is held on the 
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‘work in a position correspond- 
ing to the die opening while 
the punch is up, but sidesteps 
‘cach time the punch descends 
‘This is accomplished by the 
constructi, seen in detail at 
C. The ‘finger f is fastened 
fo a lever g pivoted at the 
foot ina plate, which is 
screwed into. a recess in the 
bottom of the die. A leaf 
spring # keeps the finger-position 
adjusting screw j in contact with 
the bottom of 2 notch # in the 
stripper d while the punch is 
up. The punch holder 4 is made 
with a. tapering end, which in 
descending forces back the lever 
thereby moving the finger 
before the punch can strike it 
‘The clearances, punch and die 
sizes, and hardening data are 
given in the diagram F 

‘The work should be marked 
with a plainly: visible scratch 
tine, A full round ole is 
punched for a starter, but suc- 
cessive holes are overlapped. as 
indicated at D. The finger point 
makes it possible to punch close 
to the fine. As will be seen 
from E, far less metal is leit 
for removal by grinding than is 
the case when a drill is used, 
Moreover, punching each hole 
is a matter of only a second or 
two in the heaviest plate. The 
saving in time thus made is so 
sgreat that even a very few jobs 


pay for making this device. 
A different kind of “outlining” 
tool is that of Fig. 9. While it 


has less power and speed, it leaves even less 
waste material and is also suitable for 
producing grooves. The cutter, which 
revolves in the same way as a regular 
slotter, may be either an ordinary twist 
drill ground as at_B or, preferably. a 
special toot as at C. 


4, ate 
heater 
ety 
Poca 


As shown at in Fig. 9, the tool a is, 
‘used in an ordinary peed drill press 
and is guided close above the cutting end 
in a regular drill bushing 6. ‘This bush- 
ing is set in a beavy “arm” ¢ that is firmly 
clamped or bolied to the drill table, ‘The 
tools, which should be of high-speed steel, 

should be run at surface 


an efficient outlining 
3), an outlining tool 


inig the drill ble (Fig. 10), 


~) speed ahout 30 percent 

higher than “would be 
employed with drills. of 
the same size. The diam. 
ier of the cutting point 
should usually be between 
% and 1% ‘in., because 
farger points remove too 
much metal and make it 
Aifficult to suide the work, 
In each case, the depth of 
single cut should not 
exceed half the diameter 
of the cutter, according to 
the detail at'D. 

Some special ways of 
rigging the drill table for 
use with this device are 
shown in Fig. 10. At 1 
and B is indicated how 
disks or concentric circles 
may be generated by a 
simple expedient. ALC 
is a plain guide for accu- 
rately producing straight 
and parallel slots in’ a 
straight piece. An example 
‘of grooving is illustrated 
at D. Tn many cases, two 
for more such guiding 
methods may be combined, 
as in the case at E, 
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py Pama) Brown & Sharpe 


Gauges 


--a type for every class 
of work 


IX the daily work of skilled mechanics, 
from manufacturing control to repair 
work, Brown & Sharpe Gauges are in 
constant use. It may be to measure the 
accuracy of finished parts, to check im- 
portant clearances, or to select the proper 
size of tools or materials for the job. 


Whatever the requirements, there is a Brown & Sharpe Gauge which will simplify 
the work — standard plug and ring gauges, standard caliper gauges, vernier height 
and depth gauges and many special gauges designed for some particular job. 


Below are described several Brown & Sharpe Gauges which occupy an important 
place in the kits of skilled mechanics. 


American Standard Wire Gauge Screw Pitch 


No. 688 Cage 
No. 630 

For quickly deter. 

mining the pitch of 

threads of bolts and 

Decimal equivalents are nuts. 

mampedon the reverseide. Fog V Threads. 22 pitcher—9 to 40 including Pipe 
‘Thread Pics "Shape of blades permits their we om 
nuts as well as screws 


A. particularly use 
for’ gauging sheets, 
and ‘wire of non 


Thickness Gauge 


Universal Surface Gauge No. 644 


No. 621 ) ¢ For checking clearances 
A particularly handy tool for setup ~ curately. 
Foal . See 
Knurled adjusting screw permis 2 0015, 002-0034 
Bottom adapestt for cylindeical works 
‘Twist Drill and Machine Screw Planer and 
‘Tap Gauge Shaper Gauge . 


No. 707 No. 625 


Gauge tells the correct deill to use with 
Vy common size of machine screw tap. 


‘With this gauge the cutting tool can be adjusted in a min- 
imum of ume. Can be used either on its base or its side 


‘The full line of Brown & Sharpe Gauges is included in Small 
© ‘Tool Catalog No. 31 which describes over 2300 useful tools. 


war dealer for a copy or send to usfor ones Ds 
B5S,"Biown & Sharpe Mig. Cos Providence LSU-SA 


meas & Sharpe Tools 


‘WORLD'S STANDARD OF ACCURACY” 


in POPULAR SCIENCE MONTHLY signifies the app 


fof the INSTITUTE OF STANDARDS, See Page 8. 
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What many years of practice have-taught me about 


‘A. small, maxnifying Tens, beld in 
‘eenaine belp In inspecting & lapped 


APPING operations in the toolroom 
are nota question of metal to 
metal contact, as in the case of 
the bearings and gearing pre- 

viously discussed (P. S.-M. Sept. 30, 

p, 86), but rather one of precise dimen= 

sions 

The toolroom is called upon to make 

a variety of plug, ring, snap gages, 
and also. small bushings, pins, and studs 
for interchangeable fixture parts. To 
maintain standardization, it is, of course, 
necessary to have comparator gage blocks 
and to observe the require- 

ments in regard to tempera- 

ture, Comparator gages will 

‘contract or expand, but they 

will always maintain their 

standard at temperatures 

hatween, 681 and 70° F 

‘or lap lug ages, 
wrist ping, and studs, all that 
is needed is a brass split 
bushing (Fig. 1). with the 
ore smoothly finished to 


se ioe dans 


aan inch) and prolong its use. 

Until recently, worn plug 
‘gages went to the junk pile, 
but chromium plating has 
reached such a state of eff 
ciency that they are now bei 
reclaimed by being plated. So 
uniform is the plate after the 
surface has been ground cylin- 
ically that the gage may be lapped with 
the same excellent results as a new one. 

‘Ring gages are usually made as in Fig. 
2. ‘The shoulders are a protection against 
bellmouthing in the grinding operation 
and are removed after lapping. A satis- 
factory lap for fine internal cylindrical 
work may be made of brass. It should 
be left long enough 10 be double-ended, 
‘and centered, turned, and ground. One 
end should be finished to fit the ground 
size of the bore, the other being .000? in. 
under the required finished size. After 


Making Laps for 
Toolroom Work 


By HECTOR J. CHAMBERLAND 


applying the same compound. as in the 
previous operation and i the Inp 

medium speed, the gage is oscillated 
‘with the palm of the hand so as to obtain 
4 complete revolution in every four or 
five movements, This is done until the 
bore fits the large end of the Jap. All 
sages should be polished with felt, 


FOR the average run of standard inter- 
nal lapping. a lead lap is the most 
economical, The initial cost lies in mak: 
ing the mold, but this is a good inve 
ment. Medium work to be lapped is 
mainly between 1 and 2 in, ‘The mold 
shown in Fig. 3 has a 24-in, bore, and 
the “pl arbor given‘ rown’and 
pe taper, As there is no actual 

it Ty advisable to cast'a set of 

is will accommodate the 14-in. 
leave an ample supply for odd 
dimensions. After casting. the set, the 
taper holes are smoothed up 

with a reamer, and the laps 
are turned to their respective 
sizes. When turned, they are 


split with a 1/16.in. saw in 
the milling machine. 
For work from 14 to 


the expansion brass or cas 
iron lap in Fig, 4 is. sat 
factory, for standard 5 
For odd dimen: 

double-ended lap fished to 


the size of the gage and the 


suit this special requirement 


length of the lap being about 
fone half that of the work. 
whet havea ight gr 
ve a bright ie 
finish with an allowance of no 
Jess than .0003 in. nor more 
than .0005 in, After a com- 
pound such as H-40 fine (to 


is generally used; and such 
a lap is also recommended 
for operations under 14 in. 
because the cost, is ‘small, 
in all cases these laps should 
run on centers for the best 
results, 

‘As the ordinary line of 


‘use the Carborundum system 
of designation) has been 
Applied, ‘the work should be 
revolved on centers at a 
medium speed and the lap 
should be oscillated and kept 
moving back and forth across 
the work, 

A test for size ought to be 
made every minute after 


lapping work is made up of 
plain bushings, collars, and 
the like. a compound’ such 
as H-40 coarse should be 
used for quick results. 

To finish snap gages of the 
flat type and retain the paral- 
lelism obtained through the 
srinding operation. it is advis 
able to use the honing proces 


thoroughly cleaning and wip- 
ing the part. Do not take 
chances as the size is some- 
times reached very rapidly: 
lug gages are expensive, at 
tones that hs gone ‘underize 
$ret tle vale on Une other 
hhand, it is many times advis- 


ae ce | 


Allow .0002 in, on each sur- 
face. After the contacts have 
heen given a coat of copper- 
ing acid, and the gage has 
tyeen placed in a suitable vise, 
the honing may be done with 
the aid of a magnifying glass 
in a support. A fine cilstone 


able ‘to favor it one or two 
“tenths” (ten thousandths of 


Suzsestions for internal and external laps, and the method of construct- 
ing a mold for lead laps. For accurate work 2 lap must be well made- 


of the triangular type is a 
good one to use, 
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For his own Set, a Radio 
Engineer would want Alcoa 


Aluminum Condenser Blades 


It is well known in the radio industry 
that no type of blade for variable con- 
denser work is more efficient than the 
allaluminum blade, 


These bla 
minum stays put and does not warp, 
thereby bringing clear tone and in 
creasing the volume and sensitiv 
the set. 


re non-microphonic;alu- 


Don't let cost-shaving in manufacture 
interfere with the efficiency of your 
new set. Make sure that it has all- 
aluminum condenser blades. It is your 
assurance that the builder used the 
finest material. 


Alcoa Aluminum has many uses in 
radio sets. Weighing 3 as much as 
other metals it insures that parts are 
extremely light. Thus they are less 
liable to be thrown out of alignment 
in shipping. They remain true in both 
shape and adjustment. 


Look for Alcoa Aluminum condenser 
bladesand foil condensers—also Alcoa 
Aluminum shielding, wire and other 
parts. Ask your radio dealer to open 
the set up and show these impor- 
tant working points. ALUMINUM 
COMPANY of AMERICA; 2496 Oliver 
Building, PITTSBURGH, PENNSYLVANIA. 


ALCOA ALUMINUM 


THAT IS 


TUNED 


TO RADIO 
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Copper Braid 


_ Decorates 
Lamp Stand of Pipe 


its attractive appearance 
Hes in the fact that +n, 
copper braid was opened 
up to form a tube and 
slid over the entire stan- 
dard, 

The lower part of the 


stand is made of 
‘wrought iron pipe{ the 
upper of Y-in. ‘brass 
fixture pipe. The base 
‘was obtained from the 
scrap pile, but if one 
cannot be acquired from 
this source, a wooden or 
‘wrought iron base can be 
made to suit the con- 
structor’s taste. 

For the upper orna- 
ment on the standard, a 
sed, with brass decorations 
‘The lower ornament is 


soldered to 
made of No, 6 copper wire and held in 
place by two 1-in, brass collars, The top 
of the shade is brass, but all the rest of 
the framework is cut from copper sheet 


tumover 

A 1S.watt 
lamp will be found to give sufficient illu- 
mination—L, Durtos. 


‘THE network of electric cables beneath the 

street of a city generally are joined together 
beneath manholes. If moisture seeped —— 
and touched them an explosion might result. 


Skilled workmen. protect these “splicings”—or 
meeting places of the cables — from moisture 
with lead joints. 


To cut down the ends of these joints to the 
correct thick these expert workmen use 
Ison Rasps and Half Round Files. 


Under ground and over ground—on the sea and 
in the air—in the big industrial plants and in 
your home workshop there are thousands of 
uses for Nicholson Files. 


Your hardware dealer can supply you. And you 
can tell a genuine Nicholson by the crossed files 
trade mark which is always stamped on the tang. 


gtlSe, — nicnotson rite company 


A FILE FOR EVERY PURPOSE | Details showing ow the stand is, covered 


with ‘copper braid’ and the shade’ is made, 
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SCREEN GRID » NEUTRODYNE 
POWER SPEAKER * ALC ELECTRIC 


ath 


Hiline 


SCREEN GRID NEUTRODYNE 
FOWER SPEAKER © A.C. ELECTRIC 


great, gle 


pull opeesde her fourteen thincend fost. cf 


BEAUTY... radio, as it is, 


ose 
‘does, all of the beauties and seus 
of th ee for beau- 
sical aspect. In the new 

EAUTY has been 


wentions of am ‘asto 


The Anhiter 


Combination 


A way vernile 


ing design and manulacture comes, naturally, 
pe sure reward of leadership—the cup-win- 
ning ability. There is, after all, sheer beauty 
—superexcellence of mechanics —superlatiog 
performance—built into Crosley radio. It 


must win—it does! 


‘THE CROSLEY RADIO CORPORATION 
pe ili a ket 
ie wpa of CHOSE heey Rae Rech So 

CRESTS SRL a at Re 
Ee © "nie ones ANA AS Fe tiation rn 
Ean maprege fo 
eee tli 


ee s7e 
cine 
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AMAZING 
NEW TOOL 
VALUE 


An Automatic Push Drill 
Carrying in the Handle Eight 
Sizes of Drill Points 


EVERY 
HOUSEHOLD 
NEEDS ONE 


Useful on hundreds of 
Repair Jobs 


Pick out the size di 
separate numbered compartment. Insert it in 


you want from the 


the steel jaws, Place drill point where you 
want hole. Push-pushand presto, you have a 
smooth clean hole in any wood. It can also 
be wed in plaster. The har 
invented for household use. 


ide by one of 


leading makers of fine tools. 


Goodell-Pratt Company 
Greenfield, Mass. 


Please send mea No. 188 Automatic Drill. 1 will pay 
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NOTHING UNDER $2.00 EVER BOUGHT SUCH A GOOD TOOL. 


Revolving Nail Box 
for Your Bench 


‘Time may be saved by keeping an assortment 
of alls inthis uctagonal turre-iype box, 


ORE 29 0 s3¥¢ time and temper in 
finding the right nail or screw is to 
construct for your workbench a turret- 
type nail box’ similar to the one illus- 
trated, This particular box has cight 
sides, each 534 in. Jong, the parts being as 
follows: 

One octagonal base of 13-in, popl 
other wood, measuring $34 in. on a 
You will find it convenient to cut a 


the nail bos 
hed nl ea 


The ck. bottom 
ater the shape haw been 


board pattern to use for laying out the 
wood. "Several narrow boards may be 
joined, if necessary, with corrugated fas- 


each 14 by 2 by 534 
is measured. on the ovt- 
side, and the ends are cut to an angle of 


074 
Eight partitions, each 14 by 2 by 436 
in, One end is beveled equally on both 
sides to 674 
Eight short pieces for the center com- 
by 154 in, 


‘The base fs a friction-top tin can, not too 
teh, weighted with ether sand pr concrete, 
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“SusstrruTE Nicken fo Piatinum! 


we can do Better than that...” 


When the radio industry was young 
and only a few thousand technically 
minded enthusiasts were hooking up 
receiving sets, radio tubes were a lab- 
oratory product, ‘The use of costly 
platinum-iridium for their filaments 
was not a handicap. For comparatively 
few tubes were in demand, 
|, Westinghouse engineers, however, 
foresaw a serious situation. When mil- 
lions of radio sets came into use there 
would not be enough platinum avail- 
able to make the tubes they would 
need, A substitute material just as 
satisfactory must be found. Westing- 
house laboratories set out co find ic. 
Soon a young engineer reported that 
nickel would meet the requirements. 


From a practical standpoint it made as 
‘good filaments as platinum. It would 
do, Bur Westinghouse engineers said: 
If pure metal is as good as platinum, 
it should be possible to produce an 
alloy that will be far superior. 

Months of tireless research and ex- 
perimenting followed — development 
work that called into play che broadest 
scientific knowledge. Eventually the 
ideal combination of metals was pro- 
duced, Konel metal, stronger than any 
alloy steel, and far superior to pati 
as a core for oxide-coated filaments in 
radio receiving tubes. 

If sufficient platinum were available 
it would take more than a quarter of 
million dollars worth to take the place 


Tune in the Westinghouse Salute sver WIZ amd 
the coasetecoast wear, every Twedey erent. 


Westinghouse 


of the Konel metal used in vacuum 
tubes each month. And vacuum tubes 
are only one of its possible applications. 
Konel metal meets severe service re- 
quirements such as those confronted 
in gas engine valves and spark plugs. 


Its commercial possibilities have only 
been touched. 
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CARPENTERS TELL US 


that Stanley “‘Everlasting’’ Chisels 
stand up better under severe use. 


There are several reasons why this is true. 


1 


The Head, Shank and Blade are forged 
complete—no mechanical joints. A blow 
struck on the head is transmitted directly 
A the cutting edge with undiminished 
force. 


Only the finest tool steel is used 

—correctly heat treated and tem- 

pered. This insures great strength 

pees with io Ee to hold 
seen cutting ed 


The handles are made of 
selected hickory. They 
are well finished and fit 


snugly into the ferrule. A — 
feather washer between ea 
the handle and steel — 
head serves as.a cush- 
on when a blow is 
struck, 
® y ‘ADE in three 
types— Bevel 
y 


Edge Firmer, Bevel 
Edge Pocket and Bevel 
Edge Butt — 12 sizes of 
each type. They have 
an exceptionally fine finish 
and a quality which places 

them “first” among all wood 
chisels. Ask your hardware 
dealer to show you Stanley 

“Everlasting” Chisels. Our 
Catalog No. 34e describes them 
all in detail. Send for a copy. 


THE STANLEY RULE & LEVEL PLANT 
New Britain, Conn. 


STANLEY TOOLS 


“The Choice of the Trades” 
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Another way to form the center 
compartment is to cut a 2-in, length from 
‘atin can and mount it in the center. The | 
| partitions should then be cut long enough 
fo fit against the can sides, which are 
nailed to them, 

One tin can with a friction top about | 
3 in. high and as large in diameter as 
obtainable. Fill this with sand or con- 


= i 
M3 conven commans- 
| Ot ator was, amen 1 


base are cut, 
i the pivot 


crete to serve as a weighted base upon 
which the box revolves, 

‘One machine bolt 34 by 2 in, This is 
mounted in the center of the can lid and 
projects upward through a hole in the 
center of the nail-box base, Three nuts 
| and five washers are used, one nut, to 
hold the bolt to the can lid, and the other 
‘two to act as a nut and lock nut on top of 
the baseboard. You may find it neces- 
sary to solder the can lid in place so that 
you can pick up the box without losing 
the base. Finally, paint the box inside and 

lve, or some other attrac 
tive color —WaLre E. BURTON. 


INSULATING TEMPORARY 
WIRE CONNECTIONS 


[TESTING or laboratory work eecs 
trical connections are often made which 
are to be used for so short a time that 
taping is hardly justified, yet they should 
be insulated in some way. Before making 
‘such connections, slip short lengths of rub- 
ber tubing over the insulated wires, Then 


Leese 
ee ed 


Rubber tubing used to Insulate splices, and 
Shnsecovering or eldingcableconnéctor. 


make the splices and push the tubes along. 
to cover the bare connection, Short 
pieces of garden hose can be used sim- 
ilarly for welding cables and other heavy 
ies when they are connected by 
"of “pivot” type cable connec- 
tors—T. R, Watts. 
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PRODUCTS OF THE ELECTRIC FURNACE 

- + + = FOR THE ELECTRIC FURNACE 
Super-refractories that resist heat. Extremely high tempera- 
tures — 3000° F.— are required in modern industrial labora- 
tories and in the production of rare metals and alloys... 


In the electric furnaces that create these temperatures there must 
be super-refractories—Alundum tubes, cores and muffles. 


Thus the Norton product trade-marked “Alundum,” also a 
creation of the electric furnace, is performing successfully an NORTON COMPANY 
important work in fields aside from grinding. ‘WORCESTER, MASS. 


GRINDING WHEELS, GRINDING and LAPPING MACHINES, ABRASIVES FOR POLISHING, 


“ PULPSTONES, REFRACTORIES, POROUS PLATES, FLOOR and STAIR TILES, ABRASIVE AGGREGATE. 
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Return toa 
warm home| 
after spending | 
an evening out| 


TAs 


This heat 
regulator tends 
the fire while 
you are away 


‘Just think of the usury ofre- | 
‘urning toa warm, cosy home 
every time you spend an eve- 
fing out, with no one left at 
hhome to tend the fire but the 
‘Jewell Temperature 

‘or. And never a worry 

the fire getting too high while 
you are away. For the Jewell 
protects your home by always 
Keeping the freunder control. | 
‘The Jewell brings you other luxuries, 100. 
It keeps your home evenly heated all day. | 
Prevents colds and reduces doctor bill. Tt | 
shuts down the fire at night and rouses i in 


‘The Jewell is made by Minneapolis-Honey- 
‘makers of automatic | 
hheat controls for 45 years. Your heating | 
dealer will show you how a Jewell ean be in- | 
stalled on your present heating plant at a | 
cost you can easily afford. See him today 
before the worst of winter comes. | 
Minneapolis-Honeywell Regulator Co., 
2926 Fourth Avenue So., Minneapolis, Mino. 
In Canada: Minneapolis- Honeywell Regu: 
Intor Co., Ltd., 123 York St., Toronto, Ont. 


| 
Jewell | 


FOR EVERY HEATING PLANT 
AND FOR EVERY BUDGET 


Every Camper's Ax ~ 
Deserves a Good 


Sheath 


By ¥. CLARKE HUGHES 
‘© CAMPER'S ax is complete or 
safe without a sheath such as the 


one illustrated. It is easy to make 
and requires only one piece of light but 
‘rood grade sole leather 54 by 10 in. This 
may be purchased at any shoe shop, and 
half a dozen ordinary tubular rivets should 
be obtained at the same time 

‘The sheath is made in three sections 
‘That marked No, 1 includes the back, 
top, and flap: No. 2 is the front; and No. 
5, the end of the sheath, As in the case 
of the hunting knife sheath (P. S. M., 
‘Aug, '30. p. 102) and the other articles 
previously described in this series of 
articles, it is best to make a paper pattern 
to fit the ax before marking the leather. 

Piece No. 1 should be slightly grooved 
or veined along the fold lines, the grooves 
being made with either a woodcarver's 
small veining tool or with a sharp pen- 
knife. Slots should be cut as shown in 
the section which is to become the back 
of the sheath; these are to allow it to be 
attached to a belt. 

‘The stitching for the ends is of the 
same type as that described in preceding 
articles. It should be done with a double 
needle along a Tine of holes made with a 
very slender awl. Tf a small line or groove 
is tooled along the line of ti i 
will aid in placing the stitches 


sense tn | 


een 


Patterns for the three parts; how the stitching is 
‘Gone and the rivets inserted; thecompletedsbeath, 


e 


Neat and durable 
Homemade Sheath 
foe's campers aX, 


keep them in a straight line. The stitches 
should be about % in, from the edge and 
4 in. apart. If a piece of luggage or any 
article made of heavy leather is studied, 
the professional method of doing the hand 
sewing will become plain, 

‘The best point to begin the sewing is 
at the thinner end of the sheath, where 
the front meets the back. At the thick 
tend, the extra end piece must be carefully 
fitted, especially where it turns the oval 

comer. One of the sketches 
shows how this may be done, 

When the sewing is com- 
pleted, the rivets should. be 
inserted as indicated to. guard 
against the danger of cutting 
the stitching with the edge of 
the ax. 

A snap fastener may be used to | 
Keep the flap shut, or a small stra 
and buckle from an old wrist wate 
will do equally well. If a snap is pre- 
erred, a shoemaker will put one in 
for a few cents. When all is finished, 
the sheath should be polished with shoe 
dressing oF floor wax. 


TURNING SET SCREWS 


GENERAL times on repair jobs 1 
have needed a wrench to remove 
a hollow-head set screw and found 
myself without one. A substitute was 
made by grinding off the tang of a 
three-corned file to & length that would 
fit snugly into the broached opening 
of the set screw, and a pair of pliers 
was used to turn the file. As the tang | 
is hexagonal and tapering, itis possible 
to use a small triangular ile for almost 
any size set screw—V. C. Daray. 
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BLIND MAN’S BUFF vs. 
SCIENTIFIC BRUSH SELECTION 


New Whiting-Adams: washed of identifying paint, varnish and enamel brushes eliminates guess. 


Blind Man's Buff 
has its advantages 
as a game, but it's 
not so good in 
B] picking the proper 
brush to give your 
newly finished attic room a coat of 
paint, the boy's sled a refreshening 
varnish finish, or even the break- 
fast nook that much-needed coat 
of enamel. Many such jobs have 


been spoiled because the wrong 
brush was used. 

Professional painters will tell you 
that 


specifically constructed 
brushes are needed 
for paint work, for 
varnish work and 
for enamel work 


700 HARRISON AVENUE 
BOSTON, MASSACHUSETTS 


Send for the free booklet, “Painting Hints 
That Help.” It contains valuable information 
for every man who ever does any kind of a 
paint job at home. No charge or obligation. 
lust send the coupon for your free copy. 


yl 


‘Needs Varnish Brush 


Here It Is 


that Hel 


| —why you can 


Please send mes copy of that free booklet, “Painting Hints 


work and assures expert results, Send for interesting, ree booklet, “Painting Hints that Help.”” 


any kind of painting depend largely 
on the quality of the brush and its 
fitness for the particular job. 

That's why the Whiting-Adams 
Company has developed a method 
of helping you to identify the right 
brush for each job 


now be sure of ex- 
pert results every 
time you start to 
paint. You will 
find all Whiting- 
Adams brushes plainly marked for 
paint, for varnish, or for enamel, 
and of course Whiting-Adams 
quality can be taken for granted. 


Good paint and hardware stores 
now display these identifying brush 
boxes for your guidance. 


‘Name. 
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GREENFIELD 
DRILLS 


stay Sharp 


Wor will’ he it he" species Gress 
Dri 


Anyone who uses 
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| The finished table, An equally, pleasing 
ect ts obiained by reversing the colors 


ERE is an easily constructed small 
| table for general use in a kitchen 
or a breakfast room. As it is 

mounted on rubber tired casters, it can 
readily moved around where wanted. For 
example, dishes can be piled on it after 
being dried and the whole load pushed 
‘over to the china closet for storing. 
‘Another use is as a side table for the elec- 
tric toaster, percolator, or waffle iron. 

With the exception of the three-ply 
panel top, it is constructed 
entirely of packing box 
umber jin. thick. All 
parts, with one exception, 
‘are put together with nails 
fand glue, the nails being 
set below the finished sur- 
faces and the holes filled 
with a prepared wood 
putty. The ‘exception is 
at the joint between the 
legs and the rails, where 
screws are used as shown 
in the sketch of the comer 
construction. 


‘The legs, of course, 
could be made of a 1) 

{ns square piece of wood 
instead of being built up 


as shown from parts 4 and 
B. In the original table 
these pieces were bradded 
and glued together in order 


{0 utilize the 34-in. wood | 
obtained from packing | | 
boxes. This construction, | | 
by adding more lines and | | ft 
surfaces, also. tends to 

make the fnisbed table | |+ 


fore interesting fm . 
design standpoint. 
The part D, of which a | 441] 
perspective i shown, looks 
Complicated, but a” Hitle 
study will reveal that it is 
a simple matter to cut the 
Tablets onthe top and the 


Mt abave 


| For kitchen or breakfast room— 


A Modernistic Handy Table 


tok 


Working drawings sith parts lettered to correspond to the 


By 
DONALD A. PRICE 


List of Materials 
Mk,No, Description T,_W, 
A4 Leg sections 41% 
B 4 Leg sections 4 
C8 Les trim Sia 
Caper to io) 
D 8 Leg braces (4 right 34 834 734 
hhand, 4 left-hand) 
E 2 Eiduing M2 20 
F 2 Edging 42 18% 
G1 Topstrut W218 
Ht Top, S-ply fir panel 14 20% 2014 
All dimensions are in inches, 


‘end with the circular saw, and the notches 
fn the bottom with a fine toothed back 
saw. It is bradded to parts £ and F from 
the inside through the upper projection, 
and to the legs from the outside through 
the end projection, After assembly, a 
groove separating the 34-in, black band on 
Bart D ftom the white is ruled in with a 
seratch awl 

The color scheme is indicated on the 
drawings as black and white, and the 
enaie underneath an iterior‘poton it 
painted black; however, a 
Eolors may be used with good effec. 
‘quer is the quickest finish to apply. 


aly i¢ sd 


moyesug bins | maur aecron 


cee thar 


(shegossennaatn) 


Packing bor humber is used for all but the top. 
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> 
Simonds Steel compounded carefully 


as a Prescription -- 


«+. insures the Quality 
and Uniformity of 
Simonds Cutting Edges 


No prescnierton is compounded 
with more scientific accuracy than the 
alloy and other special tool steels used 
for Simonds cutting edges. 

‘The Simonds steel mill... one of the 
world’s most completely equipped elec- 
tric furnace plants...is maintained for 
the purpose of making steels of uniform 
high quality for Simonds products. No 
steel is good enough for Simonds cut- 
ting edges until engineers have given 
their expert approval... until every test 
indicates that the steel meets exacting 
Simonds standards for toughness, 
strength and hardness. Simonds steel 


SIMONDS SAW AND STEEL CO. 
ESTABLISHED 1832 - - FITCHBURG, MASS. 
Paooucsas oF Cicalar, Band, Metal 


is “prescription” steel—the finest, most 
practical tool steel modern methods 
and improved facilities can produce. 
‘This is the basic reason why Simonds 
saws, machine knives, Red Streak hack 
saws and other quality products retain 
their sharp cutting edges on the very 
toughest cutting jobs ... this is the rea- 
son why the Simonds name means 
perfection wherever superior cutting SIMONDS INDUSTRIES ° 


Saw Makers 


AFFILIATED COMPANIES 
‘Warmas, Ive, Pyesbuesh, Pa, Man: 
cn Saat 


‘rod 
Pre 


Tatars of Portale Els 
Fat ve 


equipment is used. World’s Larg 


BACK OF THE EDGE .. THE STEEL ... BACK OF BOTH. . SIMONDS 
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Automatic HEAT 
. +. with 
an EXTRA ROOM, 


Constructing a Realistic Model 
of the Curtiss Condor 


DONALD 
W. CLARK 


‘MPRESSIVE. jn size and unusually 
interesting in design, the Curtiss Con- 
dor tw=aty-one place transport biplane 

is an excellent subject for the airplane 

model builder. A realistic and reasonably 
accurate model of this giant. twin-motor 
plane can be built without difficulty. 

‘The principal parts are cut from soft 
white pine. A few scraps of this wood 


HERE is on extra room in your home 
walting for you to use. Your base- 
ment can become @ livable room— 

svitable for a playroom, den, workshop, | 


is no soot, no dirt, no fuel storage, | 
No ash removal, no noise. Ideal Gos 
Boilers burn noiselessly, cleanly and 
efficiently. And they automoticolly keep 
your home ot just the temperature de« 
sired without any attention from season's 
beginning to season's end. 


IDEAL 
GAS BOILERS 


Mell the coupan below for @ free folder thot 
‘will tell you ell about Ideal Gos hove heating. 


GAS UTILIZATION DEPARTMENT 


Aurnicay Rania 4 Stausano Savimany CoReseATist 
40 West 40th St, New York 


Name. 
Address. 
City. Siefe_== 


Working drawings of the model, which has a 
Zésin, wing span anda Tesla, fuselage. 


together with some }4-in, round sticks, 
a cigar box, odds and ends of thin alumi 
num of other sheet metal, a few brads, 
and a small quantity of chrome yellow, 
lemon yellow, orange, and black enamel 
or lacquer are the only materials needed. 

Carve the fuselage from a block 114 by 
2% by 1634 in. and round off the front 
and rear ends to the proper shape. Drill 
holes for the wing pins or dowels and one 
at the rear for the tail skid. 

Cut the upper wing from a pine blank 
4 by 3 by 26 in. and the lower wing from 
a blank 34 by 3 by 2434 in., sawing the 
latter in two. 


The stabilizer should be made from 
igar box wood and nailed to the fuselage, 
‘The auxiliary stabilizer and rudder are 
of thin metal riveted together as shown, 
The motor “eggs,” radiators, and wheels 
are all made of wood. Set short lengths | 
of tia in, diameter wire into the motor 

“eggs” to represent the exhaust pipes. The 
landing gear and the wing brace struts 


14.in, wide: the lighter ones, 
Do not slight the finishing because much 
of the smartness of the model depends 
‘upon the care taken in the painting. The 

colors suggested are as follows: 
and horizontal tail, chrome yellow; for 
fuselage and rudders, lemon yellow; for 
top of fuselage, motor “eggs,” wheels, and 
for propeller, tail skid, 


LAST CALL FOR SHIP 
MODEL CONTEST 


JF XOU are interested in making ship 
‘models, do not overlook the contest 
being conducted by PorvLar. ScrENcE 
Moxritty for ship models built in bott 
‘The method of constructing this type 
model was explained by Capt. E, Armi- 
tage McCann in an article beginning on 
page 71 of the August. 1930, issue, and 
full details of the contest, were published 
con page 99 of the same issue, ‘There is, 
however, still time to enter the contest, 
for it does not close until October 15,1930, | 
All entries must reach the Ship. Model 
Contest Editor on or before that date, 


Ad 
[>< \ 


How to assemble the block puzsles described 
Inthe September Portzan Sctessce MoweH U1. 


DDD 22" 22008 in solving the four. 
point star and letter Z block puzzles 
published last month (P.S.M., Sept. '30, 
p.114)? If so, your solutions should check 
vith the diagrams above. 
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CLAMP AIDS IN GLUING | 
SMALL FANCY BOXES 


'N USING fancy cabinet woods to make 
small ornamental boxes with mitered 
comers, it is sometimes difficult to glue 
up the Sides square, especially if the box | 
is too small for any’of the regular clamps 
ie. The problem can be overcome, 
however, by the simple method illustrated, 
which was used for a decorative box made 


measurements of the box. On these 
pieces lines were squared io the exact, 
dimensions of the box. Eight small pieces 
of }4-in, hardwood “then were cut as 


A small box heli fa a clam consisting of 
tosboardindeateseiietermcts | 


shown, and a deep notch of a little tess | 
than 40° was sawn in one end of each. | 
The edges of the notches were rounded. 

Screws were driven through the smali 
pieces and started obliquely in the pine 
just outside each comer of the rectangle 
to be occupied by the box. Then, when 
the sides of the box were in place, pressure 
‘was exerted on the comers by tightening 
the screws. 

If it is wished to insert brads for 
strength, the whole jig can be placed in 
the vise and the nailing done before loos- 
ening the screws—Hven M, ANDERSON. 


FISHHOOK DISGORGER 
KEEPS LINE TAUT 


ITH. ordinary fishhook disgorgers 
the line becomes slack and the hook 
| is tikely to slip off. ‘The disgorger illus- 
| trated “was designed to overcome this 


‘The feature of this. Hshho 
A post around which th 


difficulty. After the hook is caught in the 
‘V-opening, the line is brought back and 
wound three or four times around the 
Dost and. then brought back to. the 
Handle, Pushing down the handle. then 
Toosens the hook so. that it comes out 

38 the fine is held fast. Although 
ed the V-opening, the joint can be 
rade by verapping fine brass oF copper 
wire around the two parts and soft solder- 

1g ther P, Suan 
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‘Three ditferent-size bite 
{Refused wit took Ate 
{achmentssoldsepagaely 
{or dei bole U8 t9 
{ih eoamcerainiing oe 


U can get the famous 
Yankee” Spiral Ratchet 
rew-driver with a spring 
added in the handle, 

Ask your tool dealer to let 
you see it. “Yankee” No, 


130-A. Take it in your own 
it and try it. The sprinj 
t the “Quick Rew 
Randle 
ithe 
fedtin 
combo 
oe 
eeee lot. 

Besa ng sereWs—NO what 
screws... when, whe why 
driven, is easy and quick for the man 

Yankee” Spiral Driver. 
prisingly easy—even one-handed, 
when he has this famed “Ya 

fe, 130k. —-Yapee” Tool with spring in handle. 
‘Quick Return Soi Right and left spiral adjustments, 
Bie th i Right and left ratchet. And_rigi 


Screwdrivers, get “Yankee” Tool 


Book. Use coupon below. 


, YANKEE’ TOOLS 


MAKE BETTER MECHANICS 


Ingat on “VANKEE™. when you buy 2 Push Drill. same as 
‘then bayicuea Spiral Screw-dever Genuine “Yankee Tools 
so moked withthe samme 


Beaces, Push Drills, Twospeed (ILinch) Hand Drill, Ratchet Breast 
Hand and Cisia Drill, Remorablebase Vises, et. 


Name. 


! 
€ 
1 Address. 


fies the approval of the INSTITUTE OF STANDARDS, 
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‘The Eserbnak come 
td 


COMPASS 


STAGE COACH! 


The ESTERBROOK 


shelps build a 
MODEL 


ISPLACING ship model 

Sno 0 potas every Grp 
tally-ho is growing every day. 
Why not build one? 

Note how important a 
your smpais plane ‘Abefure 
hecuracy, with very small die 
mensions, is essential, The 
Exterbrock Com 
needle and lead ate 
‘al and parallel—never digs, 
ever slips, never distorts 
Makescirclesuptos” diameter. 

Yee tla compan ian al 

you can slip it in your vest- 
Pocket! And the price is only 
Boe for the model packed in 
4 handy metal box, or 25¢ for 
the popular model. Get the 
Emerbrook compass at your 
tarioners, or send « quater 
direct to Esterbrook Pen Co, 
80 Cooper St, Camden, N. J 


Using the Exerbe cae 
‘ps formal ca 


Toy Table and Chairs Built Like 


“Grown-Up” Furniture 


They're bound to please any small child 
By HARVEY FE. GREENE 


OR the handy man who has a home 
workshop and a wood turning lathe, 
the accompanying designs for a 
child’s table and chairs will provide a 
diverting and somewhat unusual project. 

‘The writer used cypress for all but the 
table and chair legs and the chair back 
spindles, which are of fir, a little harder 
and tougher wood. 

‘The 54 in, thick table top (Fig. 1) is 
made by giving two or three pieces 
together with doweled butt joints. Square 
up the ends and long edges and lay out, 
the comer curves with the aid of a heavy 
Paper or cardboard pattern. Saw the 
curves with a coping saw, or better still, 
with. a jig or band saw, Keeping 1/32 in, 
outside of the pencil marks. Smooth up 


the curves with cabinet rasps or with a 


motor-driven sanding disk and drum, 

Next make the rails, which are of 4 
stock. The best way to determine the 
angle for the ends of these pieces is to 
prepare a full size layout and then set 
your bevel square to correspond. Mark 
the ends of the rails and saw carefully. 
Also plane off the top edge of these pieces, 
to the same slant to provide a good base 
for the top. 

Bore }4-in. holes from the underedge 
of the rails, as shown at A, Fig. 1, to 
within 4 in. of the top edge for ‘the 
serews that hold the top, Drill on through 
with a 3/16-in, bit for the shank of the 
screw. Small angle irons may be used to 
fasien the top, if you prefer. 

‘On the inside faces of the rails, lay out 
and saw the notches for the comer blocks 


—sh.- 
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Fig. 1, Side and end elevations of the child's 


the top with squares for laying est the carmers, and the otber, bow the trame is assembled, 


= ae 


table and two plan views, one showing half 
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as shown at B, These must run at the 
same angle as the rail ends. The corner 
blocks are simply 34 by 234 by 334 in. 
hardwood, with square edges on the ends 
and a 5/16-in. hole in the center of each 
for the lag screw. 

‘Tum the legs and sandpaper them thor- 
oughly. Your work will be much easier 
if you make full size drawings of all the 
turned parts before you start the tum- 
ing. ‘The outside comer of the top of the 


Vig. 2, Front 
and side views 
of a child's 
chait for use 
with the table, 


leg will have to be cut off at the same 
angle as the top edie of the rails, 

Now glue and nail the comer blocks in 
place and mark the position of the lag 
serew holes in the legs. Drill the holes 
and fasten the legs, using a good grade 
of glue, This type of joint was used 
because of its simplicity ‘and sturdiness, 
but a mortise and tenon joint o a doweled 
butt joint could be substituted. ‘The top 
is fastened to the completed framewor 
with 154-in, screws, 

Before starting the chairs (Pig. 2), pre- 
pare full size “skeleton” layouts to’ give 
the angles of the legs with the seat, of the 
back spindles with the seat, and of the 
rungs with the legs, 

‘The seat should be cut from one solid 
piece of 13/16-in, stock. After smooth- 

ig and sandpapering the curves, bore the 
holes for the hack spindles, fillers and 
legs. To do this, first clamp the seat flat 
fon your bench with a hand screw or a 
clamp. It is helpful to have two bevel 
squates, because each piece fitting into 
the seat, except the center back filler, has 
double angle; but you ean cut a wooden 
template for one of the angles and use a 


LIST OF MATERIALS 
Two Cams roe Cites 
Not WL Parts 
2 "iq 194 1 SEATS 
41) 1" 12% BACK’ SPINDLES 
M4 13% BACK FILLERS 
8 134 114 10% LEGS. 
M4 M4 site RUNGS 
20 9° (SZ BACK stats 
Cuno’s Tame 
541714 2314 TOP. 
3) 274 18% SIDE RAILS 
274 1294 END RAILS 
144 193% LEGS. 
44, 24 34 CORNER BLOCKS 
H" Dia. 3" LAG SCREWS 


All dimensions are in inches. 
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Will you risk 
a Stamp 


to gain new shaving ease? 


We wager this 7-day test 
against a postage stamp. 
Will you take us up? 86 
times out of 100, we win! 


Note the coupon, please 


ENTLEMEN: We have a 
product that you will wane 
to know about. Bue we find 
difficulty in advertising it, for 
the teuth sounds extravagant, 

‘Yet we are confident of its 
‘many superioritics. For we find 
that 86% of those who try it 
use itand discard all other ways. 
‘They have made ic the world's 
largest selling shaving cream, 

This product is Palmolive 
Shaving Cream, different in ac- 
tion and effect from any you 
have ever known, To introduce 
it, we offer a free 7-day test. 
Fair-minded men by the million 
have tried it. 

Our great laboratories, before 
they started towork, asked 1,000 
men’s advice on shaving prepa- 
tations, Five things stood out 
‘They believed a shaving cream 
containing olive oil would solve those 
difficulties, 
ime and again formulas were aban- 
doned—129 in all. Then came success, 
and in one outstanding shaving cream 
we had 5 superiorities, 

Now we ask the courtesy of a test. 
You risk nothing but a stamp. 


These 5 unique 
features 
1 pualesptes) ‘itself in lather 250 


2 Softens the beard in one minute. 

3 Maintains its creamy fullness 
for 10 minutes on the face. 

4 bubbles hold the hairs 
erect for shaving. 

5 Fineafter-effectsduetopalmand 
olive oil content. 


7 SHAVES FREE 
{ and a can of Palmolive After Shaving Tale 
Simply insert your name and address and mail wPalmotive, 


M-852,P. O. Box 375, Grand Central Post Ofice, 
Re New York City, 


PALMOLIVE RADIO 
HOUR —Beosdcas every 
Wedaesiay night oat 
9330 «9 1030 


10 


PORTER’ 


Porter ‘Tools and 
below, close up, 


rope, Angular Cute 
ter on tie wire, Nut 
Splitter ready to 
remove aut, End 
and Angular Bolt 


ful portable hand 
operated cutting 
{oolemall of them 
Bano the, Teer 
androugle joint 
principle which 
multiplics applied 
power about 70 
Himes. The largest 
aesnea sha ee 
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bevel square for gaging the other angle. 

‘After marking the location of the holes 
fon the underside as shown dotted in Fig. 
3, start the bit into the wood and bring 
ihe bevel squares to within % in. of the 
bit. If possible, have someone bold the 


‘squares in place while you bore the holes. 


smoothed up, and the piece sandpapered. 
‘Tur the legs, back spindles, fillers and 
rungr ag somn Fi. 5, Be caret to 
x the ends of these pieces accurately, 
for the sturdiness of the chairs depends 
on the joints, Cut the pieces an inch or 
two longer than the finished dimensions 
‘0 there will be no danger of striking the 
revolving spurs. Sandpaper thoroughly. 
Clamp the legs one at a time in the vise 
and, using a bevel square set at the 


aa 


rr. 


oe 


Fig, 3, Ts 


View of the seat, half of 
coveala with 


Hin squares for enlargement 


Be careful, too, that the screw of the bit 
does not break through the top of the 
seat. If you have a 34-in, Forstner { 

there is less danger, as this it does 
not have a center screw. 

Locate the holes on the top of the seat 
for the back spindles and fillers and bore 
them in the same way. 

The back slat (Fig. 4) is made of 
straight grained 34-in, stock. The writer 
followed a rather peculiar method of con- 
struction because of past sad experience 
| jn boring any holes close to the ede of 

softwood pieces. He got out two pieces 


and 
Tore’ the oles: thes do the sawing. 


344 by 1034 in. or 2 i. longer than really 
needed, and planed both sides and one 
edge square. “From a cardboard. patter 
a eae cee eee: 
enough stock beyond the ends to elim- 
inate the danger of the wood's splitting 
when the holes were bored. 
Locate the holes as shown for the back 
indle and fillers, and clamp the back 
t in the vise with the square edge up 
and parallel with the bench top. Set the 
bevel squares to the angles indicated on 
your layout of angles; then bore the holes. 
The curves can now be cut out and 


Fig, $, Details of spindles and filers for 
back of chalt, and the chair legs and rungs 


required angle, bore the ¥4-in, holes for 


the rungs. 
“Assemble the chair with “dry” joints to 
see if all the pieces are the correct length, 
and the anges areas they should be, The 
joints should be a snug force fit, although, 
hot so tight as to require hammering, If 
the pieces go together accurately, take the 
hair apart and ue the rungs in the legs 
Next, glue the legs in the seat, 
‘its tes las has hed the to ac, 
the back spindles and fillers into the back, 
slat and then into the seat, Remove all 
surplus glue with a chisel or sera 
finish of this little set i, of course, 
matter of personal choice,” A. stain, 
shellac, and vamish finish is beautiful and 


very durable, but as an alternative you 
may use quick-drying lacquer or enamel, 


REPEATING RIFLE SHOOTS 
RUBBER BANDS 


CORD TRIGGER 


As the cord trizer is pulled, the rubs 
iber'taas are released in succession, 


GHOOTING rubber bands with sur- 
ine fa cat 
of soft pine by any 
boy. The ammunition consists of rings cut, 
from an old inner tube. They are stretched 
taut from muzzle to notches, one being 
placed in each notch in such 'a way that 
when the string is pulled the rubbers will 
bbe shot in succession, like bullets from a 
€. Jones. 
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IMITATING WROUGHT 
IRON COLONIAL 
HARDWARE 


USTY, tamished, or stained door 

knobs and hinges, escutcheons, sash 
lifts, and sash fasteners detract much from 
the ‘neatness and freshness of a home. 
Since the inside hardware in the majority 
of moderately priced homes is steel with 


problem of keeping it looking well is not 
easy to solve, for in only a few years it 
usually tarnishes, rusts, and becomes 
unsightly. 

‘One of the easiest ways to refinish the 
hardware is to paint it to look like Colo- 
nial wrought iron, The village blacksmith 
in the old days had to hammer out all the 
door latches and L-hinges by hand, and 


How common stee!, mending plates, ename 
led black, ave Used to imigate Ont hinges, 


what is left of this hardware is highly 
ized and still adds much to the attrac 
tiveness of old New England homes, 

Obtain a half-pint can of flat black 
metal enamel, a sheet of fine emery paper, 
and a camel's hair brush. Rub down the 
surface of the hardware you wish to reno- 
vate until it is clean and smooth; then 
apply at least two coats of the enamel to 
produce a durable surface. You will find 
these spots of black in the home are a 
relief from the riot of color which is char- 
acteristic of interior decoration at the 
resent time, 

If you wish to heighten the Colonial 
effect, purchase at any hardware store a 
supply of steel mending plates and fasten 
them to the doors against the hinges as 
illustrated. Plain wood. screws may be 
Uused, or you can obtain heavy upholster- 
ers’ ‘tacks with antique-finished heads. 
With these strips of metal properly 
applied, one can get the general effect of 
Colonial hinges—J. Rocers Utuaicit. 


FILM OF OIL CORRECTS 
GRINDING ERRORS 


JN,USING the surface grinder on work 
that must be extremely aceurate as to 
parallelism or with one surface precisely 
At right angles to another, dificulty. is 
often experienced in overcoming an error 
too small to be corrected by inserting a 
Piece, of tissue paper between the work 
and its supporting: angle-plate, chuck. of 
other fixture. This error may’ be elimine 
ated by putting a streak of oil on the work 
or fixture the “high” side. The 
slight film of oil will push the work away 
rom its supporting surface approximately 
00025 in—W. W. Lyox. ‘i 


4 thin plating of brass or bronze, the | 
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New Precision Lumber 


Improvements in basic building 


material prove aid to 


GOOD CONSTRUCTION 


F you have tried your 
hand at carpenter 
work, you will be 
amazed when you sce how 
lumber has been improved. 

And even if lumber is 
merely lumber to you, the 
better construction your 
carpenter can give you 
with this new lumber helps 
you to build a home you 
‘an be proud of for many 
years to come, 

Until three years ago 
lumber was only rough- 
trimmed. It was not 
square on the ends. Now 
every piece of 4-Square, 
the new precision lumber, 
ismachine-trimmed precisely square 
on both ends. There is ess waste, no 
needless hand-trimming on the job. 

Lumber was not always of exact 
standard lengths. But 4 Square Lumber, 
every piece of it is cut to precise stand- 
ard lengths. 

You could not always be sure that 
the lumber you bought was properly 
seasoned. Today you can buy 4Square 
Lumber, properly seasoned, easy to work 
‘up, ready and fit for good construction, 

Ends and faces are protected from 
dirt, damage and depreciation by the 
stout 4Square package, Every piece 

ready to use. 

And 4-Square is marked with the spe- 
cies and grade name of the lumberin the 


I 


3 Properly: 
‘ship 


6 Protected 


Wever 


package. Youknow without question that 


SSquare Lumber’s 
11 Piws Vaturs 
1 Fall Lengths 
2 Square Ends 


4 Better Craftsman- 
5 Better Consteuction 


7 Hetter Appearance 
8 Markel for Species 
9 Markel for Grade 
10 Trade-Marked 
11 Guaranteed by 


sie of t Square Lumber 
rend sguate cade msi 


you are getting your full 
‘money's worth, 
Tebears the 4-Square trade- 


mark, the nationally known 
mark of quality lumber. 
And it is guaranteed by the 
world’s largest lumber pro- 
ducing organization, 

When you make the in- 
vestment of a lifetime and 
start to build your new 
home, go to the 4-Square 
Dealer and see this precision 
lumber with the eleven plus 
tales, You will appreciate 
its construction advantages 
aS soon as you see it, and 
realize the importance of 
further developments now 
in progress to bring the day 

of eo construction still 

closer. 
In the meantime, 
‘mailtheeoupon 
for the valu- 
able book, 
“ElevenPlus 
Values,"the 


‘Seasoned 


Ends 


This message to home ovoner 
by Weyerhaeuser as apokeeman for 


4 SQUARE DEALERS 


EROM COAST TO COAST 


peas - 


1 WEYERHAEUSER FOREST PRODUCTS, 
1 Mer 

' 
' 
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Mosier. 


why is father sing- 
ing so early in the 
morning?” ...“He 
has discovered Ever- 
Ready Blades, son—and joined the 
Singing Shavers”. . . Be a Singing 
Shaver. Ever-Ready’s keen edge will 
add speed to your shave, comfort to 
your face, sweetness to your disposi- 
tion, Each biade gives many more 
shaves. Buy Ever-Ready Blades today. 


Product of American Safety Razer Corp. 
Brooklyn, N.Y. 
Also makers of Ever-Ready Shaving Brushes 
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KEEPING WOODEN VISE JAWS PARALLEL 


CAUSE of its low cost and large size, 
the old-fashioned carpenter's vise is 
still frequently installed on homemade 
‘woodworking benches. The vise screw, 
nut, and handle can be purchased at any 
vweli-stocked hardware store, and the jaws 
may be made of any available hardwood. 
“The most serious objection to this type 
of vise is the dificulty of keeping the jaws 
parallel. The common method is to use 
4 strip of wood running through slots at 
the bottom end of both jaws and held 
with pins through a series of holes in the 
strip, but obviously this does not_ allow 
quick and accurate adjustment. A very 
much superior way is to install X-bars as 
shown, for they insure automatic adjust- 
ment and keep the jaws parallel, 

The jaws of a bench vise of this type 
should be of hardwood. Oak or hard 
maple from 2/4 to 3 in. thick and from 
4 to 5 in, wide is satisfactory. ‘The back 
jaw should be perfectly plumb both ways 
and secured firmly at top and bottom, If 
the vise is placed at the extreme end of 
the hench and the jaws extend above the 
top of the bench about 3 in., it is possible 
to work easily on all sides, 

‘The three 3¢ by 1 by 14 in, bars for the 
parallel adjustment may be handmade of 
Iron or steel, but machined bars will be 
better and probably no more expensive. 
‘Theie size and length may be varied from 
the dimensions given, but they must be 
exactly the same length, and the pin 
which connects them must be exactly 
central. The ends are rounded off to. a 
fadius of the width. of the bars, and the 
holes for the pins at the upper ends must 
te centered in the radius. 

‘The grooves in the face of the jaws 
should take the assembled bars with a 
slight allowance for play. The depth, 
which must be uniform throughout, 
depends on the size of the pin and the 
depth from the face of the jaw at which 
it is fastened. In the vise illustrated the 
grooves are 13/16 in. deep and 1}4 in 
wide. “The rounded ‘ends of the bars 
shouid lie against the bottom of the groove 
to take part of the thrust 

‘To avoid a deep groove, the pit 
be let into the face of the jaws 


How a wooden bench vise can be Improved 
so'that the jaws always remain parallel 


square hole or groove that is only deep 
enough to permit metal plates to be fas- 
tened over the ends of the pins and flush 
with the face of the jaws, as illustrated, 
The two pins and the central rivet of 
‘machine bolt must be heavy. In the vise 

illustrated they are 34 in, in diameter. 
—Hexny Grorot. 


ROPE CLAMP FOR GLUIN' 
VENEERED FURNITURE 


N REGLUING veneer over the en 
laminated top of a desk, the writer 
found it impracticable to take the piece 
apart, yet there were no clamps available 
large enough for the work. ‘The probl 
‘was solved by the old turnbuckle princi 


Kelvin the vencered top of avaliable 
eck with ropes tested Uke turnbuckles. 


ple applied as illustrated. A short length 
‘of pipe was inserted between the ropes at 
each end for the purpose of allowing the 
twisting rod to be shifted back and forth 
as necessary to clear the desk legs; and 
when sufficient pressure had tobe 
obtained, the rod was slipped through the 
pipe far’ enough to hold against the legs 
and prevent untwisting. No lower erib- 
bing is needed for a job of this kind if it 
is possible to insert ringbolts in the floor. 

Many pieces of blistered and warped 
veneering on large pieces of furniture can 
be repaired in this manner when more 
pressure is needed than can be ordinarily 
applied by piling on weights. ‘To insure 
ample pressure at the center of the top 
surface, the plank which runs across 
should ‘preferably be slightly bowed and 
should be placed with the convex face 
down —L. W. Hexpersox. 
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BLUEPRINTS FOR YOUR 
HOME WORKSHOP 


TPO assist yor i your home workshop, 
Porvtan Sciexce Moxruty offers large 
blueprints containing working drawings of a 
umber of well-tested projects. Each subject 
can be obtained for 23 cents with the ex- 
ception of certain desizns that require two 
oF three sheets of blueprints and are accord 
ingly $0 oF 7S cents as noted below. The 
blueprints are each 15 by 22 i. 


Popular Science Monthly, 
381 Fourth Avenue, New’ Ye 


Senid me the blueprint, or blueprints 1 have 
underlined below, for whick T inclose. 
sesvesensveevdollars 5 


Airplane Models 
50,36.im. Rise-off: 
"Grind Tractor 
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plae Gite fy 
9h Ble Sick 
38. win Pusher 
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‘yo Bremen (=F 
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1S ming 
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Radio Sets 


|. One Tube 


cattery 
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‘ith Controls 
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STEINWAY 


us 


HermanMichael 
say 
"Well be using 


as long as lim foreman’ 


'S a veteran of 35 years standing at Steinway & Son, world famous piano manu- 

facturers—and now foundry department foreman of Factory No. 1, Long 
Island City, N. ¥. When a man’s been on the job that Jong, his opinion on shop 
equipment is well worth listening to: 

I've used Carborundum Brand Stones in my department for the last nine years, 
Formerly we used stones made from broken emery wheels for hand finishing the 
piano plate castings. But there was too much waste in cutting the emery to workable 
size, and too much variation in its substance—so we tried Carborundum Brand 
Stones, special size and grit—and we've been using them ever since. 

In ‘the last few years I've tested other brands—but you ean't beat “Carbor 
rundum'" for smoothing off the castings so they'll take a finish, And that goes for the 
wheels, too, They've got a tough job to 
do in grinding off the burrs and fins along 
the eiges of the rough castings —and 
believe me, those Carborundum Brand 
inch wheels do it 


—and IN THE 
HOME WORKSHOP 


Captain E. Armitage McCann, 
master mariner and leading ship, 
model maker in the country, 
says, 


‘or many years I have used 
Carborundum Brand Sharpening 
Stones and have at all times 
found them eminently satisfac. 
tory... Uhave always insisted 
to my club members and others 
that the frst essential of good 
work is sharp tools and that the 
best way to.ccure this is the use 
‘of one of your stones."* 

Try the Carborundum Com: 
bination Stone. The coarse grit 
oa one side starts your edge and 
the fine grit on the other side 
gives it that sleek, finished keen- 


ness every good edge tool de- 


‘The CARBORUNDUM Company 
NIAGARA FALLS, N. ¥ 
(Canadian Carhorundum Co., Lal, 


Send for 


FREE 
32-Page Booklet 


“Awan ox How 10 Suanenss Wooo 
tll of help, tartrate 
Information every tool wer shold haves 


working Toole’ 


‘advertinoment in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS, See Pare 6. 
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NOTHING TELLS THE WHOLE TRUTH 
ABOUT TOBACCO LIKE A GOOD PIPE 


To enjoy 
good tobacco 
smoke it in a pipe 


WwW. make no pif 
no axe to grind in advising the 
beginner in pipe smoking to a 
fred pipe TP% woth opting we 
‘more—for the friendshipofagood pipe 
and a good man often lasts many years. 

‘There are years of pleasure in a 
‘good pipe. And there are many hours 
of solid smoking comfort in a can of 
good old tobacco. Smoke 
the right. Leta good pipe 
tell you the full and savory truth about 
this fragrant old burley. 

If you already have a pipe you like, 
se if you don't like ie tll better with 

rth glowing in the bowl. 

You'll ind your can of Edgeworth 
waiting for you almost anywhere— 
wherever good tobacco is sold. Or if 
you'd rather try it before you buy, 
just send the coupon, 


EDGEWORTH 


SMOKING TOBACCO 


LARUS & BRO. CO., 100 5. 224 St. 
Richmond, Va 


Tiley your Edgeworth. And Tey ie 
fname pies. 
iy ene 


My sere deg 
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How to Cast a Signet Ring in 
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a Cuttle Bone Mold 


Left: 


Length of lead pipe from which pattern is cut 


Center: The ine 


pattern eat to size and’ ready to be shaped. ‘Right: The completed pattern, 


By RAYMOND B. WAILES 


F YOU are a reasonably good whittler, 


whiting and Jewelry making?” you may 
Simply this—your ring will be a casting 
made from a patter which you 
will cut with a penknife from a 
short length of lead pipe. Whit- 
ting the pattern is the first and 
‘most impor 
Find a se 


f lead water 


pipe having a suitable inside 
dimension. ‘Then choose a design 
for a signet type of ring and cut 
‘out a pattern. as accurately as 


possible from the pipe 
The mold is formed of two 

cuttlefish bones such as are used 

in bird cages. Rub ther against 

each other, with their 

in contact, until they 


flat surfaces. The lead pattern is pressed 
halfway into the soft flat face of one of 
the bones, and the other bone is pressed 
down upon it until the two bones touch. 
Marks are then made on the edges of the 
halves so that when they are taken apart 
and the pattern removed, they can be lined 
up again in their matched position. 

‘A pouring “gate” or trough is scooped 
out at the top of the mold thus formed, 
and small channels are made with a knife 
edge to act as vents for the escaping gases 


which form when the metal is poured. The 
bones are wired together so that the two 
halves match and are placed in a can of 
sand, They are then ready for casting 
j0ld or silver scrap, such as odd pieces 
of cuff links, stickpins, and old silver 


fish 
our 
en sliver Int the 


the casting, Place the metal in 
a small sand crucible of even 4 
porcelain evaporating dish stich 
as is used by chemists 

For melting the metal, it is 
necessary to have a burner 
equipped with an air blast, 
such as a blacksmith's forge, 
which will produce a melting 
temperature. However, the 
casting can be done by almost 
any local manufacturing jeweler at small 
‘expense, if you furnish the mold ready for 
pouring 

‘The casting is removed when cold. It 
will be found by examination that all of 
the minute “veins” of the cuttlefish bone 
are seen in the casting—an indication of 
the fidelity with which a cuttlefish mold 
brings out every detail. The mold should 
then be discarded, as it is good for only 
one casting. 

‘The casting should now be smoothed 
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with small jeweler’s files. A flat abrasive 
stone of fine grain is needed for facing the 
bed plate, or face, of the ring, and a round 
stone for “slicking up” the inside of the 
ring. A strip of emery cloth which has 
had virtually all of the emery rubbed from 
it by long usage will remove the ridges 
which are sometimes formed by the stones 


The top face of the silver ray ean be surfaced 
iy" ribbing ft on a toot sharpening. stone, 


used to remove the minute file marks, An 
application of commercial silver polish 
will then complete the 

‘The initialing can best be done by a 
professional engraver, who will also give 
your handmade ring'a final buffing and 
| polishing on his motor-driven wheel, 


Flags 
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BUILDING FURNITURE 
TO SUIT A CHILD 


‘ANY pieces of small furniture, play- 
AVI houses, and other equipment’ made 
for children’ in the home workshop look 
as gawky as a day-old calf. The reason 
for this is usually a lack of proportion, 
and the way to overcome it is to work to 
a definite scale. 

For example, in starting to make a 
dressing table for an 8-year-old girl, T was 
stumped as to dimensions until I hit on 
the idea of comparing the height of the 
child with that of an adult. T found that 
my daughter was exactly 66 percent of the 
height of her mother—a higher percent- 
age than the average man would guess 
‘The mother's dressing table was measured 
and all the dimensions were scaled down 
to 66 percent in drawing the plans for the 
child's table, that is every 1 in. on the 
large piece equalled .66 in. on the smaller. 
‘The resulting piece of play furniture was 
in perfect proportion to the larger table 
and to its little owner —L.W. Hespensos. 
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Small-Bubble 
Lather brings 
longer-lasting shaves 


Colgate’s offers closer, smoother 
shaves, because beard is com- 
pletely softened at base 


NY comparison of lather proves the 

Suicke softening powerof Coleat's 
Small-Bubble lather, as compared to 
‘ordinary, big-bubble lather. The small 
bubbles convey more water direct to the 
hair base—where the razor works. The 
softer the beard, the closet the shave— 
the longer it lasts. Note our offer — 
make a comparison. Convince yourselE. 


‘The minute you lather up with Colgate’ 
two things happen: 1—The soap in the 
lather breaks up the oil film that covers 
each hair. 2—Billions of tiny, moisture- 
laden bubbles seep down through your 
beard ...crowd around each whisker. 
soak it soft with water. 


Instantly your beard gets moist and 
pliable . . . limp and lifeless . . . scien- 
tifically softened right down at the base 
++ + teady for your razor. 


Thousands of men, after various trials 
with ordinary lathers, have adopted 
Colgate's a8 supreme. To prove itt 
superiority, mail the coupon below. 
‘We will send also, a sample of After- 
Shave, the new lotion — refreshing, 
delightful . .. the perfect shave finale. 


A 
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WHY DOI HOLD A GOOD JOB? 
—BECAUSEI USE GOOD TOOLS 


‘And for a Rule I use— 
‘The FARRAND RAPID RULE 


(Paeaed ia, 5, No 142,59 and 1728198) 


Modern mechanics find the 
Farrand rule the answer to one 
‘of the most trying problems of 
the craft—the constant break- 
age of wooden rules, No more 
leaving the job to hunt up a new 
rule, 

‘They know that it is the most 
convenient rule on the market. 
‘What could be more convenient 
than a stiff six-foot rod that 
coils into a vest pocket sized 
holder? 


It ejects itself rapidly from the 
holder—one foot or the entire 
length. It comes free from the 
holder because it is a rule, and 
can be used in making end to 
end measurements. It is not 
attached to its container like a 
tape. 

Yet it is 
tape and 
measure 


flexible as a steel 
ccurate. It will 
and 


circumferences 
around corners, 


‘The FARRAND RAPID RULE 
Pays for itself rapidly 
In Durability 

In Accuracy 
In Simplicity 
of Action 


For Demonstration 
Or write to factory 
For six-inch sample 
Manufactured by 
liram A. Farrand 
Hiram A. Farrat ote 


NorthSt, Berlin, NH. “Sols oe 


Wiring Your Home Workshop 
for Light Machinery 


By HAROLD P. 


DAY the home work- 
‘shop enthusiast does not 
depend on slow hand 

methods for any work that can 

bbe done accurately and speedily 
on the small motor-driven 
machines now so popular. How 
convenient it is to rip a board 
into strips of the required width 
on the circular saw, and by the 
snap of a switch to have a buzz~ 
ing planer ready to smooth and 
square up the surfaces and 
edges! Then we have our 
‘woodworking and metal turn 
ing lathes, our band and jig 
saws, possibly a power shaper, 
not to speak of our electric 
drill, upright bench drill, 
sander, emery grinder, and 

‘other ‘machines, each with 

‘own special mission to perform 

in labor saving. No wonder 

that mechanical America has 
tumed to the power home 
workshop! 


pt 
With the advent of these 
‘machines, the question of cor- 
rectly planning the wiring to 
ly their individual motors 

is worth a little study. The 
sizes of the motors vary from 1/6 to ¥4 
ate, with perhaps 34 a7. as the average. 
One’of this size will draw about $ amperes 
from the circuit on alternating current 
To the uninitiated we might add that this 
means a current equal to that drawn by 
five 100-watt lamps. This value differs, 
however, with the type and make of motor. 
If the motor is wound for from 110- 
220 volts (that is, if it has four leads 
‘coming out), it can be used on the 220- 
volt line with better satisfaction, pro- 
vided, of course, that you have an Edison 
three-wire system in your house. In this 
case, the motor will draw but half the cu 


1 care i taken to observe Code requirement 
worker should have litle dificulty: In Winn 


RAND 


a home 
she 


ing line causes 

if own and 
may give some cause for complaint.” On 
the other hand, if the three-wire system 
is not available, the ordinary two-wire 
system must be made to answer. 

Figure 2 shows how a separate cut-out 
‘cabinet is connected to the lighting cabi- 
net, the two outside wires of the lighting 
cabinet supply being used for the 220- 
volt operation of the motors. ‘The cut- 
out blocks are the cartridge’ type,, 220- 

volt, 30-ampere, using a 
fuse’ of about 10-ampere 
site for the 14 aL. 
motors. The circuits. for 
the motors may be either 
separate or grouped to- 
gether under one or more 
sets of fuses, provided the 
Code requirements are 
observed—that not more 
than 1,320 watts total be 
connected and no motor 
of over a 6-ampere rating 
be included in a. circuit, 
‘The advantage of having 
separate circuits is that if 
trouble develops in one 


motor or its cord, others 
are not tied up with the 


Sots Gagan = 2 Osta Ban =O WAAL RLGETTAGLE IPA STORE 


Layout for power siting ig the laser of the chops 
meal S'S, Sent. "30, p. 98). 


described ina previous tsve (P- 


blowing of the fuses; also 
the use of a pilot lamp for 
each circuit is possibl 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See Paze 8. , 
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was suggested for the lighting lines in a 
previous article (P.S.M., Sept. "30, p. 98). 

For straight 110-volt lighting and power 
service, the cut-out blocks for both may 
be installed in the same cabinet, if you 
Wish; or a separate cabinet can be pro- 
vided, keeping the power blocks indepen- 
dent, In the case where your supply is 
110-220 volts, but your motors are wound 
only for 110 volts (that is, each motor 
‘has but two leads coming out), the higher 
voltage unfortunately cannot be used for 
their operation, and then they must be 
divided up evenly and connected half on 
each side of the neutral, by using the 


Liguring camer momen cxainer 
series Seay” outro terey 


Fig, 2. Layout (or lghtiog and power 
Witiog, the supply for power belng” 270 volts 


thereby providing a balanced system of 
distribution. 
‘The size of the mains, which must feed 


carefully figured out. "To do) this, one 
must add up the wattages of the lamps in 
the fixtures and divide this sum by 110 
or the voltage, which gives the number of 
amperes used by the lamps. Next, take 
the readings in amperes from the ‘name 
plates of the motors, add them up, and 
then add this sum to the lighting amperes, 
giving the total load. Now, at least 23 
percent extra (or overload) is required 
for added starting current on the motors, 
but I recommend that at least $0 percent 
be allowed to provide for additional equip- 
ment, By referring to the table on page 
118, find the size wire necessary for the 
mains, For example, supposing that you 
have ten 150-watt lamps, making. 1,500 
watts total, and the total of the motor 
readings is’ 30 amperes. Dividing 1,00, 
watts by 110. volts gives 13.6 amperes, 
which the lamps consume, Add 30 
amperes for the motors and you have 43.6 
amperes for the total load. “Take 50 per- 
cent of this, 21.8, and add it to 43.6, mak- 
ing the grand total of 65.4 amperes. ‘The 
table gives No, 4 wire at 70 amperes as 
the nearest size, This, therefore, would 
be the correct size for the mains supply- 
ing both lighting and power, with 50 per- 
cent allowance for starting current and 
future additions on a two-wire system. 
In 110-volt operation on a three- 


BX CABLES, 3100 BoatO LET I wenay 


Fig. 3, How a small motor, which is aay 
from the wall, is supplied by a drop cord 


2199"-type cut-out blocks in the cabinet, | 


both lighting and power, is a point to be | 
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LePage’s Waterproof GI ie 


High Strength and Weather-Resisting 


Now Offered in 


Convenient Packages for Home Use 


peek tod 


LePage’s Tested 
‘Hard Glue 

pee aie 
Fiat Cs pet 


You've seen cans of LePage’s Liquid Glue 
wherever things are made. You've proba- 
bly used it yourself, But do you realize that 
LePage’s also. makes a waterproof glue? 
‘Often you have need for it in making joints 
‘that must stand up, impervious to moisture, 
indoors of outdoors. 

Glue makes all joints stronger even 
though you also use nails or screws. Any 
cabinet maker will tell you that the quality 
of your finished work depends upon the 
strength and permanency of joint 

Whatever kind of glue you like or need 
10 use, LePage’s makes it—Liquid, hard or 
‘waterproof. Stronger than the fibers of the 
‘wood they join. Every batch tested to stand 
3000 Ibs. shearing strain per square inch. 
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MEN WHO KNOW STEEL PREFER THE VALET 
=MEN WHO KNOW FACES PRESCRIBE IT 


Precision Steel 
protects faces 


B > 

JESEARCH men in our laboratory 

prefer the new Valet blade because 
its keen, smooth shaving edge is easier on 
the face?"—Disbeld Safe © Lack Company, 
Canton, Obi. yy 
Diebold steel craftsmen recognize i 
new Valet blade their own precision 
standards. The triple-hardened Valet steel 
is finished to a micro-perfect edge of 
marvelous keenness. Dermatologists 


prescribe the Valet for correction of skin 
troubles caused by harsh shavioj 


‘The Valet blade is made exclusively for 
the Valet AutoStrop— the only razor that 


does not require removal of the blade for 


stropping, shaving or cleaning. Protect 
ur akin by shaving wich the new Valet 
lade in the Valet AutoStrop Razor. 


AUTOSTROP SAFETY RAZOR CO,, INC. 
656 First Ave., New York 


‘Also Toronto, London, Pats, Milan,Riode Janeiro | 


‘The new blaute cam be identified by the word 
"Valet" cut through the steel 


The NEw VALET 
AutoStrop BLADE 
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system, this load would be divided and 
| carried’ on each side of a neutral wir, 

mains being only No. § size (half of 
equals 32.7, making a No, 8 wire carrying 
35 amperes sulicient), 

From the cut-out cabinet, which i cut 

If these are 
placed along the wall, the cable terminates, 
| in a receptacle box’ containing a duplex 
| receptacle and a togele switch to control 

the motor (sce Fig. 4); this arrangement 
saves pulling out the cord after each time 
that the motor is used. A duplex recep- 
tacle is suggested because it offers a change 
‘of connection, thereby prolonging the life 
of the receptacles, 

For locations in the center of the floor, 
2 334-in, junction box with a bushed cover 
is fastened directly over the motor. ‘The 
circuit cable ends here and a reénforced 
drop cord is connected. On the end of 


nye ESerAC en Yo 
a 5 wectatven ure 


Fis. 4. A duplex. rreetacte allows a change 
‘of cannetion, which tends to protons its ie 


the cord at a suitable height, a “cord con- 
neetor” is placed, which allows the motor 
to be connected ‘or disconnected at will 
| This cord may also have a “through-cord” 
switch to control the motor; or if con- 
venient, a surface type of snap oF toggle 


switch may be mounted oa the molor or 
machine, a preferable method. In 
Fig. 3 is shown Ue machine sation ja the 


cenier of the floor area, while in Fig. + 
is illustrated a typical wall installation. 
Figure 1 is a layout for wiring the 
‘motors in the larger of the two shops taken 
as an example in the preceding article on 
lighting problems. Here there are five 


Safe Carrying Capacities of 
Copper Wires with Rubbec 
Insulation 
| | From the aye National Becta Cole 


1 Mi=o001 inch, 


its, one for each motor, 
run parallel to the beams where possibl 
and attached with small pipe straps sold 
for the purpose. When the cable must be 
carried across the timbers, it will be nec~ 
essary to bore holes or make notches to 
allow it to. pass without forming an 
obstruction for the wall board that is to 
bbe used to line the basement, Securely 
attach the trimmed ends of the cable to the 
boxes with either the approved clamps 
(if the boxes have them) or with box con- 
nectors. Use gas fitter’s pliers on the lat- 
ter to tum the check nuts up tight, All 
boxes where the wall board is used must 
be set back so they will come flush with 
the finished surface. 


HEN all wiring is installed, but 

before the wall board ceiling and 
walls are put on, itis a good plan to cal in 
the local electrical inspector to make sure 
that everythi in accordance 
with the Nat 1 Code and the 
local building ordinances. ‘Take no 
chances, and if in any doubt at any stage 
‘of the work, consult a professional elec- 
trician or the electrical inspector, 

Finally, the wall board is put up in the 
usual manner and painted white, and the 
receptacles and switches are set’in place, 

For a shop in which much electrical 
work is to be done, I suggest double wir- 
ing for the bench receptacles, so that both 
alternating and direct current will. be 
available for testing and other purposes. 
The receptacles may be painted different 
colors to distinguish them, | Whichever 
type of current is not supplied by the 
power company may be obtained from a 
small motor-generator set. Even if this 
double wiring is not needed at present, it 
might be well to install the wiring for 
future needs while the timbers are open. 

‘Another idea, while the wiring is being 
done, is to run'the necessary wires for a 
private telephone from the shop to an 
Upstairs room, 


Ina following article, Mr. Strand will 
offer some suggestions on the care of small 
motors. 


CLOTHESPINS USEFUL IN 
COACH MODEL MAKING 


NN RUILDING the Porutan Sctexce 
Moxtitty Diamond Tally-Ho_ stage- 
coach model (Blueprints 115, 116, and 
117 in the list on page 103), I found that 
small spring clothespins were useful in 
holding the tires on the wheels while the 
Hots wee Being soldered. The lithe, 
were placed between’ the spokes of 
Te wheclan lutea “This method 
allows the use of a vise and gives a better 
view of the soldering to be done. 
Clothespins 
are handy for 
many other 
clamping jobs in 
model making, 
and if necessary 
their jaws can be 
cut narrower or 
shaped to suit 
especially small, 
irregular parts.— 
Neat, Jr. 


‘The pins hold the sin 
fn place for soldering. J. M. 
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Trap for Poisoning 
Small Red Ants 


THE latest method of exterminating 
common red ants is to tse an ant 
trap made from an ordinary pill box. 
Anyone can make one of these traps in 
less time tham it takes to read this article 
Remove the top of the box, cut four 
square holes in the inner collar, pour 3 
thin layer of hot paraffin inside’ the box 
tomake it water-tight, and the job is done. 

‘When filled with poison bait, the trap 
breaks up colonies of little red ants in 
short order, 

If you have bacon rind available, cut it 
into small bits and work in some tartar 
emetic. This makes a good bait, and has 


“Trap for common red ants made (coo pas 
Thantd pil box. Poisoned bat is placed tl 


the advantage of allowing the ants to 
carry it off to their nests. In this way 
‘one ant. may earry poison to 100. 

A bait which has given good results is 
made by dissolving 2 oz. of sugar in a 
pint of water and adding 1 oz, of tartar 
emetic. Another bait, recommended by 
entomologists of the U. S. Department of 
Agriculture, who invented the trap, is made 
by mixing 1 pt. of water, 1 Ib. of sugar, 
3 oz, of honey, and 27 grains of thal 
sulphate. Heat al 
but do not inbal 
‘are_ poisonous. he pillbox about 
half full of small bits of blotting paper 
and pour the poisoned syrup over them. 
Tt might be a good plan to have a drueist 
prepare the last named bait, since thallium 


sulphate isa powerful poison, 
With a half dozen pill-box ant traps, 
colonies of red_ants can be destroyed 


in a few days. When in use, the top of 
the box is placed partially on, as shown 
{n illustration, When not in use, the top 
may be pushed all the way down 

‘These traps can be left anywhere about 
the house, since the tops prevent pets 
getting the poison (except. dogs which 
fave a habit of chewing up such small 
articles), but keep them out of reach of 
small children—E. (. Moke. 


AN EXCELLENT mixture for cleaning and 
polishing nickel or chromium can be made 
from ordinary lampblack and alcohol 
Moisten a soft rag or a wad of absorbent 
cotton in the alcohol, press it into the 
lampblack, and rub the metal briskly. 
The mixture, which dries almost instantly. 
can be wiped off with another wad of 
cotton. While this polish cleans quickly 
and easily, it will not scratch or harm the 
surface —Cirantes FeLstEan, 
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ae a or 
A FACE THATS FIT 


‘Tovay, TomorKow, all through life, millions of tomorrow's leaders will hold 
the Williams Shaving Service as a staunch ally—Wiilliams Shaving Cream and 
‘Aqua Velva. 


‘They'll start their days with the Williams Lather. Quick, copious and cool, A 
perfect blend of proven ingredients. With 
‘out sting, “hey or thereafter. Moisture laden, 
Lather for the skin as well as for the beard. 
For ninety years the Standard lather, Hark! 
"Sometimes they change... . . but they 
all come back to Williams. 
‘They'll finish, then, with Aqua Velva. It 
will be their chosen after-shaving blend, 
Gool contentment follows in its wake. It 
makes mcn glad they have to shave. And it 
does much real good. 
Aqua Velva helps care for tiny nicks and 
cuts. Unseen? Yes. Often, But there. Tones 
up. Invigorates. Protects. Conserves the 
natural moisture essential to a good com- 
plexion. Keeps the skin all day as the 
Williams lacher leaves it, flexible and Fit, 
Let Williams Shaving Service brighten your 
tomorrow. Let it make a pleasure of the 
duty of keeping your face Fit. 
Hace you tried Williams Shaving Liquid? Very 
nick, Very Cook, Very new. Aik your dealer! 


Williams 


__| SHAVING CREAM—AQUA VELVA 


fous spots in eonercte 
floor with 


SMOOTH-ON NO. 7 


the only effective waterprooting material 
‘can be applied from tuale nid to wet 
or dry. surface 
cllent lao for water 


Fequiredt for © 
you can do the 


SMOOTH-ON NO. 1 
inthe good old standhy fo 
steam, water, gins, 
ing erucks, breaks orl 
Wolters, radiators, tanks, 
pails, 
breline, 


k Yours 


mt hooks, loc 

fe. Uae it 
le for stopping 
Teaks In radiator, hose 
] ese tak, a, 
‘exhaust lines, 
Keeping Iubricators, ub 
ceayye nid nt from loos 
ing nud falling off, et 
‘The Free Smosth 
Book 


Write for. 


FREE BOOK 


ewe send the tee 8 
Alles. 
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Picturesque Electric Lantern 
Made for Sixty Cents 


By MO? 


N AN evening or tw 
this realistic copy of a seventeenth 
century French lantem. The neces- 

sary materials are a small sheet of high- 

grade cardboard, a box of midget paper 
fasteners, gesso, a ring 

‘of some’ sort to form 

a handle, a small screw 

ye, gummed tape, a 

short length of wire, 

three fiber bushings, like 
those used in electric 
light sockets; statuary 


9, anyone can make 


oxidizing liquid to give 
the finished article an 
antique patina. Some 
novelty lamp’ shade 
material of parchment 
is required for the win- 
dows, and a, keyless 
socket, a threaded brass 
nipple and nut, the 
desired length of wire, 
and a plug. The cost 
Amounts to about sixty 
cents. 

After cutting the six 
seaments for the top, 
draw each one down over the edge of the 
table with one hand while pressing down 
the surface with the other hand; this is 
to give the cardboard the required curve. 
The edges of the triangles are now fastened 
with gummed tape, starting with the bot- 
tom and working towards the apex. 

‘The body is cut out in one piece, scored 
about halfway through at the points indi- 
cated by dotted lines, bent to shape, and 
flattened out again. Then the windows and 
doorway are cut, after which the piece is 
folded and the lap glued. Cut out the bot 
tom, score and bend the laps, and. place 
the bottom in the lamp with the laps dow 


Locate 19 sur 


sechtetns Bas 78) 
Joanne vows 


How to lay get. ext, and bead the cardboard parts for 
‘The’ top seoments are joined wilh tape, 


the feamewoe 


TAGUE JONES 


using “rivets"—really paper fasteners—to 
hold it in position. 

Now apply glue to the upper laps on 
the body and, standing the lantern on its 
base, press the top into place and insert 

the paper fasteners, For 
the two ventilator 
hoods, a lighter grade 
of cardboard may be 
used. Score and bend 
them; “then glue and 
“rivet” them on Set 
the fiber bushings. in 
place, one for the elec- 
tric cord and the other 
two for the handl 

Put the “rivets” in 
around the windows, 
but donot open the 
prongs just now. Cut 
the door and make the 
hhinge from four pieces 
of light. cardboard 
folded around a wire 
and “riveted” in place 
Locate the position of 
the hasp and put in the 
screw eye, as well as the 
necessary “rivets” in 
the door. Form the 
handle and attach it to the top. 

Give the exterior a good but slightly 
rough coat, of gesso, a plastic mixture 
which can be purchased at art store: 
made by mixing liquid glue and whiting 
with a very little linseed oil 
When this is hard, apply ac 
bronze. Allow this to dry and then paint or 
spray on the oxidizing fluid. Before this has 
dried, wipe over lightly with a rag, remov- 
ing the fluid from the high points. Instead 
of bronze, you may use drop black and 
when dry’ lightly sand over the “rivets” 
until the bright brass shows through, oF 
you may give the linterna coat of alu- 

‘minum and use a black wash 
instead of green 

Cut the material for the 
windows and punch the 
holes for the “rivets” after 
marking them off from the 
heads of the fasteners which 
are already’ in place. Put in 


the windows and clinch the 
fasteners, 

‘Attach the pluy and pass 
the other end of the wire 
Urough the bushing from 


board lamp 
screw on the mut 
socket, glue the laps on tl 
bracket. and work i into 
position inside the lamp, 
holding it in place until the 
glue has set firmly. Use as 
small a lamp as can be 
obtained. 
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MAKING OLD EYEGLASSES 


INTO PHOTO FRAMES 


TTRACTIVE and novel frames for 
small photographs can be made from 
discarded celluloid eyeglass frames. 
Remove the lenses from the frame by 
placing the glasses in a bath of hot water. 
Take off the side braces for the temple 
joints, smooth the rims, and cut the frame 
in half, Then remove all but one of the 
V-shaped ribs that originally held the 


How a discarded cel 


i eyeglass frame 
is converted into a mi 4 


re photo od 


lenses in place, as shown in the cross sec~ 
tion view of the assembled photograph 
holder. 

Cement the two parts together with 
acetone and allow this to dry thoroughly. 
In the meantime, prepare the cardboard 
back and rivet one of the temple j 
to it. Cut one of the pieces that originally 
‘went over the ears to the proper length 
to provide a suitable thied leg or rear sup- 
port, Insert one of the lenses in the frame, 
then the picture, and lastly the cardboard 
backing. 
‘To give the frame a high gloss, coat it 
with acetone and allow it to dry. Acetone 
can be obtained at any drug store or 
Gruggist supply house—R. J. Mevzcer. 


HOMEMADE CANDLE FOR 
EMERGENCY USE 


WeAvy CORD Wick 


pamAPein WAX 


A candle that can be improvised 
‘storms interrupt the electric lsh 


IEN violent electrical, wind, or sleet 

storms interrupt the power lines and 
plunge a locality into darkness, the sup- 
ply of candles sometimes gives ‘out, as it 
did recently in my town. It is, however, 
easy to make a substitute candle from two 
slabs of paraffin wax as illustrated. Place 
the improvised candle in a saucer or other 
shallow receptacle to catch the drip, and 
light both ends of the wick. The heat 
soon melts the wax sufficiently to stick the 
two halves together Banton E. HANNA 


© Tie went 


POPULAR SCIENCE MONTHLY a 


Any job|”— 
is easier 
with a. 


MAYDOLE 


A Maydole won't tire your 
arm, its remarkable hang 
puts all the power behind 
your swing, into the head 
«+ claws have a grip like 
a bulldog’s jaw, will pull 
the smallest brad or larg- 
est nail without slipping 
++. just enough crown on 
the face and sides to pre- 


yent marring the work. 


Tool steel heads, clear, 
second growth hickory 
handles air dried for years 
| and put into the heads for 
good. Built for men who 
| know tools and like to work 
| with good ones. 


Your dealer carries them. 


Please send me a free copy of Pocket 


Maya 


| The David Maydole Hammer Co.Norwich NY 
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PRIZES 


2 XO" LIKE to work with your 
hands? Have youever fixed things 
in some new way that was never wed 
before? Then you have a good chance 
to wia $150 in cash. Simply use your 
ingenuity in figuring oue the best wie 
for this amazing new product, Handi« 
Wood. 

‘Think of a paste thar handles like pat- 
ty yet hardens into strong wood. 
‘That's Handi-Wood! There are a 
hundred and one things you ean wie 
it for~ patching fuenicure, filling 
chinks ia woodwork, making ship 
models, filling nail holes, etc. The use 
you think of may win a cash prize 
for you. 


FIRST PRIZE $250 CASH 


We cml’ ep #9 wget 
tithe pie eso Hae 


‘ah, Aad he ee tert 
No special ability required 


ad We wold by tad 
oa lumber, polo aha 
trie deal Evry Ak 
Thee erst Poe al the 


(cREO-DUPT COMPANY, INC. 
WA Olive SeN. Tooawanla, 5. 


dike to win usa, Pee send me 
cemplte poration sot oat eae 
‘St fob er Hand Wend. 


Name. 


Address 
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Ways to Overcome 
Outside Painting 
Difficulties 


ANY an amateur house painter 
is perplexed and discouraged 
because of defects which appear 

in'work that he has done with the utmost 

care. When he asks for advice, he is often 
told that he must have used poor paint, 
whereas he probably bought ready-mixed 


Before repainting, 


paint of high quality—the best that his 
local dealer sells. The real reason for the 
unsatisfactory results obtained is more 
likely to be one of those described in the 
following questions and answers, 

Tt does not do, of course, to minimize 
the importance of the quality of the paint. 
The most expert painter cannot obiain 
satisfactory results with a cheap grade 
of paint, any more than he can do good 
work with poor brushes. 


What causes paint t0 blister and peel off? 


This is one of the most common and 
‘most exasperating troubles experienced in 
‘outside painting. While there are differ- 
cent reasons for blistering and peeling, mois- 
ture is probably the cause of ninety per- 
cent of the cases. 

Ina new house the siding or clapboards 
may not be properly seasoned; the plas- 
{ering may not have dried; the basement 
may be damp. In any of these events, the 
hhot sun is likely to draw the moisture 
‘out through the siding, puffing the paint 
into blisters, many of which will break 
‘and peel off. Sometimes, when a house is 
painted in the fall, the moisture remains 
in the siding all winter, and blistering does 
rot occur until the first hot days of the 
following summer. Always be sure the 
siding, plastering, and basement are thor- 
oughly dry before painting is started. 

Tn an old house itis, of course, equally 
as important that no moisture be’ present, 
but the sources of moisture are naturally 
somewhat different. Usually water gets 
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Your Copies of 
“POPULAR 


SCIENCE”’ 
In This Beautiful 
New Binder 


‘There is so much useful information in 
Popular Science Monthly that many readers 
have asked us to supply them with a binder 
in. which they can keep a permanent file 

To meet this demand we have had de- 
sijgned the binder pictured above, "Bound in 
deeply embossed Arteraft (looks ike leather 
fists forever) with the name of the maga- 
gine and cameo design stamped in 24 Karat 
Gold'on the cover, This binder wil sgeurely 
hold 6 copies of Popular Science Moathly, 


New copies can be slipped into the Big-6 


Binder as easy as inserting a letter in an 
envelipe, 

There is nothing to get out of order—no 
screws Tose, ‘no. keys to et lost, 


This binder will lst’ lifetime. 
“The binder is as beauriful as itis wseful— 

ix will be an Oonamcat to any leary table 
Only $2.00-Postage Prepaid 


Bought in a store this binder would cost 
you $3.00 or mote. Because we are having. 


Shi le i” quan foro Fade we 
am make you rige of $2.00 Ine 
Siang al delivery charges. 


Pra sd me rou, Big Md tnd fe dy 
Eabased“Aricradt widh “Populat scence Moat 

eh pmo the cern 4 Rural Gl 
{inv cnclming $2.09 and He undertoedthat thee i 
Woe face eae of any Cinds | HBSQF 
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in behind window sills, door frames, or 
other open joints, or else it runs down 
from leaky eaves’ and downspouts. The 
source of the moisture should be located 
and eepats made, otherwise the trouble 
will continue. 

In either old or new houses, moisture 
that has been left on, the surface at the 
time of painting from a recent rain, heavy 
dew, or frost, will, of course, also cause 
blistering. Painting should, therefore, be 
done only when weather conditions are 
favorable. 


What makes a house that has 
Several times with perfect 
times start peeling clear down 


‘The paint that is peeling off is the ori 
inal priming coat, applied when the house 
was first painted, for it is evident that the 


Jast coat is adhering tightly to the preced- | 


ing coating. ‘The cause is very likely to be 
some leaky place just recently started. 
Carefully examine the eaves and down- 
spouts, and also see if there are any inside 
pipes which may be leaking, Water that 
is allowed to saturate the wood will force 
the paint away from the surface, 

If there are no leaky places, it must be 
that, the priming coat never properly 
anchored itself to the vood. When first 
Applied, the fresh oil in the paint film keeps 
it elastic; but through aging, more and 
more oil’ leaves the paint film until it 
finally becomes quite dry, lifeless and 
brittle, with a tendency to’ crack, ‘Then 
when the house is repainted, the additional 
weight of the new paint coating and the 
natural pull experienced by the drying of 
‘Rood, fresh linseed oil, causes the previous 
coating to break away from the wood in 
places where the condition is the worst, 
especially on the south and east sides of 
the house, 

As to the remedy: First scrape off all 
loose paint with a wide putty knife, scraper 
‘or wire brush, Break any blisters with a 


putty knife and scrape olf as far back as 
possible. Then coat over all these places 
‘with reliable high-grade paint, thinned lib- 


rally with linseed oil and turpentine to 
assist penetration deep into the wood. 
When the priming coat applied to these 
bad places has become thoroughly. dry, 
follow with a two-coat job of painting 
‘over entire building. ‘Take care that the 
first coat contains considerable turpentine, 
but the second coat should, of course, be 
a full-gloss coat. 

If the peeled surface is in extremely 
bad condition, it may be necessary to burn 
off the old coating with a painter's blow- 
torch, but this should be done only by 
somedne experienced in this work, 


Why does paint sometimes become chathy 
‘and. powdery, and what is the best method 
of repainting? 


This condition, generally termed “chalk- 
ing,” is primarily due to the disappearance 
of oil from the paint film, leaving the pig- 
ment on the surface in dry powdery form 
without sufficient liquid to bind it together 
{nto a continuous film and anchor it to the 
surface. It is generally caused by insuf- 
ficient oil and turpentine in the paint (par- 
ticularly in the priming coat) to satisfy 
the absorption requirements of the more 


‘or less porous wood. 
‘Where the surface is extremely chalky, 


HARLEY-DAVIDSON MOTOR COMPANY, Dept. P. S., Milwaukee, Wis. 
Tnterested in your motorcycles. Send literature. 


1) 31 years and wp, [) under 16 year 
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Thinking in the 
right material 

hunting for every ides that can give 
their own Company say sivantage in 
few competition 
foe more men and ‘nage aie a 
every pred ict in which Vulcanized 
Sr Phewolte fused Picking ideas wh 
Sree Chey nd thee’ hod Sade owt 


What they canlearn 


from modern waste-baskets 
(Vul-Cots) in homes 
and offices 


ITHOUT vulcanized fibre— 
the right kind of NVF—the 
perfected waste-basket of today 
would not have been possible. 
Vul-Cot, remember, swept its 
own field; revolutionized an indus- 
try, because of many superiorities, 
big and little, that make a total 
too great for buyers to disregard. 
And every one of Vul-Cot’s supe- 
riorities is due to its being made 
of the right material. 


Vulennized Fibre for electrical insulation and 
mechanical uses. ‘For forming and all eutting 
operations. Ten standard ‘kinda. including 
Peetlesa Tnmulation and Leatheroid, Also 
Phenolites,reinforced laminated Bakelite ma- 

formulas, Direct 
Drineipal cities of the 
‘and Europe. 


NATIONAL VULCANIZED FIBRE CO. 


| NVF 


No real advancement—in 
product, material, or work 
—is ever possible without 
thinking in the 

right 

material 
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the powdery deposits should be taken off 


as far back as possible before repainting. 
‘One of the best methods of doing this is 
with an old stubby ‘paintbrush that has 
been worn down so that the bristles are 
quite stiff, If this is not available, a 
‘medium stif scrubbing brush will answer 
very well. The house should then be given 
towo coats of paint in the usual way, Dut 
with an extra amount of oil and turpen- 
tine in the first coat 


What causes paint t0 wrinkle, and how 


cam it be avoide 


‘The wrinkling of outside paint, which 
sometimes occurs soon after application, 
is almost invariably caused by piling on 
too thick and heavy a coat, House paint 
should be well brushed out to a uniformly 


even surface. There will be no wrinkling 
if this is done. 


Soom after painting? 


They are generally caused by sap streaks 
and knots. ‘The sun draws the pitch out 
of the knots and sappy places so that it 
comes through and discolors the pu 
‘This can be prevented by coating all knots 
and sap streaks with pure shellac before 
the priming coat is applied. ‘The shellac 
seals in the pitch. Where discolorations 
have occurred, these places should be 
sealed over with shellac, aluminum paint 
fr other suitable sealer. 

For thoroughly satisfactory results with 
a one-coat repaint job (and, preferably, 
also with a two-coat job), an area a little 
larger than these sealed-in_ places should 
be painted over and allowed to dry before 
the first repainting coat over the entire 
building is applied 


When paint freezes, how can the surface 
be repainted? 


Paint applied in cold weather is likely 
to freeze before it dries, causing the sur- 
face to become roughened and pitted. Tt 
is not only unattractive, but does not afford 
8 tough, unbroken, protective coating to 
withstand the ravages of the weather, and 
it is also difficult to repaint. 1f repainting 

done directly over the uneven surface, 
it will continue to present a roughened 
appearance. To insure a good job, there- 


fore, the old coating should be smoothed 
down. 
This work is not so difficult if you will 


et some of the coarse-grit emery cloth 
tused by floor finishers in their sanding 
machines. Some discarded pieces usually 
can be obtained from a floor finishing man 
in your locality, or the abrasive may be 
bought new from a floor finishers’ supply 
house in one of the larger cities. Do not try 
to do the work with ordinary coarse and- 
paper; it, will be expensive and a never 
ending job. The coarse-grit emery is hard 
a flint, and with it the frozen nibs can be 
‘quickly cut down; indeed, you can get over 
the entire side of the house in a short time. 

‘You will then have a good surface for 
repainting, which should be done in the 
usual way. Use a liberal amount of oil 
and turpentine in the first repainting coat, 
followed by a full-oil gloss finishing coat. 
‘This method will insure a perfectly satis- 
factory job —Bewtox Extior. 
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‘The Rassell Jennings Mfg. Co. 


for your FREE Copy! 


Hene’s the book you've been looking for! 
Shows how to put crippled chairs and tables 
Iback into service—how to do those household 
repairs—every step clearly explained by word 
and picture. Packed full of valuable informa- 
fon you'll find mighty handy. Written by 
Goonge Boardman Perry, well-known decorator 
and writer—and worth a dollar to anyone with 
a work-bench. Write for your FREE copy, but 
act quickly! The supply is limited, 


SAVOGRAN COMPANY 
*. $10, Wharf, Boston, Mass. 


SAVOGRAN 
CRACK FILLER 


advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS, See Page &. 


Ocrosex, 1930 POPULAR SCIENCE MONTHLY us 


InTOo THIS one brilliant book of 280 pages have 
been condensed the outsending facts that cients have 
covered since Asistote, the father of cience, dissected 
8 fog to see what made its heart beat. 

How often have you wanted to know about the won: 
decful discoveries in science that have 20 changed the 
world we livin... che secret of radium .... che eomance 
Of the stor» .. the origin of the earth! 

‘Ox you may lave wanted to know why gles is teana 

tv « how facfics peodacelighe. + «why the 
¥F jpoen 2s sndlo eves tunis’ ix alocoghe koa? 

(All of ieee questions, snd iaadcods of ochess, havo 
now been answered, for the ft tine, in one book— 
The Pocket GUIDE TO SCIENCE. 

All that you probably will ever want to know about 
science a told in this one book that will fit in your pocket 
or grace a library table. ‘The curiosity-eatisfying faces 
about the world we live in are made instantly available 
to you in simple question and-enswer form ia: THE 
PockeT GUIDE TO SCIENCE, % 


Your Name in Gold 
~on this Wonderful Book 


Yoo are, asured of the accuracy of the 


ing, in health, in electricity, in mechanical ac age after page filed 
‘Tun Pocker Guior To, Serre ind in every branch of sciences with phot ecriptiont that ahow 

ha ben edited by Dr FF Fre Stnuc, a hune You how you can save money in the shop, 

the ai inguinhed author of pe cory of he impor. round yourcar,in your store,office and home. 
Mag and His Wor De Free has a re- tant sew inventions in every Wanch) of Butall sis sony part of the contents of 


‘ene issue of the amazing Porvinan 
Mowraty. Te takes 0 

pictures every month 
Porcian Sciexer, Moxtuy all that has 


facts about scientific questions into vi 
‘easily remembered paragraphs. 


SPECIAL OFFER 


‘Tue PockET Gute TO SCIENCE is 
not for sale. It is offered to you without 
‘one penny extra cost, with a 14 month 
Subscription to POPULAR SCIENCE 
Montuy. 

In Tne, Pocert Geioe ro Sciexce you 
et full information ofall that the ecienties 
ave discovered up tothe summer of 1924. 

Porunar Serexer Movrity “carsies on” 

where Tus Pocknt Guive va Screwee lesves 
off, The Pocket Geive gives you all the 
{information ‘up to right, now Porcuax 
Sctexce Monn will give you all the ime 
portant, interesting and new dacoveries of 
Science for the next 14 months. 

at, ney, fue of Porvian_ Science 
cles thatexplain and picture the mst fascinat= 
Sng and significant new development, 
coveries, and undertakings in exploration, 


Porutar SciENCE MONTHLY, 361 Fourth Ave., New York 


SEND sed no money, js the coupon, 1 wishin 


10 days after you receive the book and 
No ‘magazine you decide that you are not sat: 


fended potasgay aad wabeor geetton. 
MONEY Sisreecedy 


A Few of the Hundreds of 
Questions Answered in the 
POCKET GUIDE TO SCIENCE 


happened in the scienife, radio, mechanical, 
and automotive Belds. 


Your Name in Gold 


We will stamp your name in 23-cara gold 
on the cover of ‘Tha Pockit vive To 
SCursee at no extra cst fo you if you use the 
coupon below immeiately. 

Yon ate ered 4 month’ burnin 
to Porciac Surnct Money (ruta price 
bought by the month would be 
Taw Pocer Guine yo SeisNca 
42.95, plus the few cents’ postage. If you 
Sieady a subscriber to Porviax Scexct 
Mow we will eglid to extend your sub: 
scription 14 month ST you accep this fe 


In using the coupon pleave PRINT your name 
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PRACTICAL JOBS 


EVEREADY 
RAYTHEON 
TUBES FOR 
TALKING PICTURES, 
TELEVISION AND 
ALL 

PURPOSES 


dy Raytheon Foto-Cell 
is a long-life transmitting tube for 
talking pictures and television. Tt is 
being used more and more for wuch 
industrial purpo color match- 
ing, paper testing, automatic count- 
ing, control of illumination and many 
others, It comes in several types or 
can be made to specification. 
Eveready Rayt 
is the first television receiving tube 


ich tube is 
in our laboratories. 
Write, if you are interested in 
talking levision or any 
is on ‘of the Foto-Cell., Free 
Bavarendy Raytheon, Technical 
julletin No. 1, for the Kino-Lamp, 
and No. 2, for the Foto-Cell. 
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IR the man with limited shop facil- 

ities, the radio bench illustrated is 
especially suited. There are no turned 
parts, and all of the joints can be easily 
and quickly made with hand tools. 

‘Any attractively grained wood may be 
used in the construction of the bench, 
Red gum is excellent because of its finish 
ing qualities. The posts, which are 154 
jn, square, ‘may be purchased already 
planed to the exact size, or they can be 
shaped in the shop. These should be 
about 1 in. longer than the dimensions 
ssiven in Fig. 1 (on the following page) to 
allow for squaring, After squaring and 
cutting them to the exact length, mark 
the mortise positions on each (see : 
After the mortises have been cut, the 
¥4-in, chamfer around the top of the legs 
may be formed. The comers are eas 
removed with a knife and a sharp plane. 

‘The taper on the legs begins 153 in, from 
the bottom (Fig. 2). Mark 34 in. in from 
each comer on the bottom of the legs 
and from these points run lines to whete 
the taper will start. Sandpaper the lees 
thoroughly after they have been brought 
to shape with a plane, : 

Figure 3 shows the construction of the 
side and end rails. The tenons should be 

Je longer than the given dimensions 
and mitered off when being assembled, as 
showa in Fig. 4. These tenons should fit 
the mortises snugly, but should not be so 


arsed 
made easly Wy ha 


n 
dod all the fonts can 


tight that they have to be driven i. 
Alter the tenons are cut, sandpaper the 
ls on the edges and outsides 
trial assembly and mark each 
‘The method of fastening 
blocks in place is clearly shown 
‘These blocks should be about 7 in, thick 
and 3 or 314 in. on the sides. Drill four 
erin. holes in each block as indicated. 
‘in assembling, glue up the ends first 
When these are'thoroughly dry, glue up 
the side rails and then set the comer 
blocks in place. ‘These are placed + in. 
below the top edge of the rails and are 
fastened first with glue and nails and 


of the frame to which 
the upholstering is fastened as shown in 
Fig. 6. The length of the frame is the 
| same as the distance between the end 
nails, The frame is held in place by 
screws which pass up through the comer 
blocks. Allow enough space between the 


An Easily Made Radio Bench 


| By W. L. DORRANCE 


Any attractive hardwood can be used inthe 
‘Construction ‘af this heat Title radio bench, 


frame and the rails for the upholstering 
cloth, Figure 6A shows the joint used in 
fastening the frame together, and Fig. 7 
illustrates, the method used ‘in fastening 
the webbing to the frame, If webbing 
cannot be had, heavy canvas cut into 
strips and folded will serve, 

After the webbing is in place, tack on a 
piece of burlap or other heavy’ cloth and 
then put on the padding material, making 
it slightly deeper through the’ center, 
Over this stretch a heavy cloth and then 
the upholstering goods, The final covering 
is tacked on the underside of the fram 

Make sure that all surplus glue is 
cleaned off the bench and then give It a 
coat of high-grade stain of the desired 
color, After allowing twenty-four hours 
for drying, apply. one or two coats of 
white sheliac, followed by one or two 
coats of varnish, Rub with No, 000 steel 
‘wool or with pumice stone and oil, 


rs 
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ss and cornet. joints for 
frame and topi bow the webbing is applied 
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TWO TOOLS THAT MAKE 
INLAYING EASIER 


HE two homemade tools illustrated 
below are extremely useful for inlsy- 
{ng furniture and other woodwork. 

‘In making the first tool shown, any hard 
‘wood such as walnut, oak, or maple will 
do. A piece 34 by 34 in,’and 6 in. long 
is shaped as pictured, and a saw Kerf is 
made to receive the cutter, which may be 
filed from a scrap of stecl, A steel cut 
nail or a horseshoe nail will serve for mak- 
ing the cutter, and an occasional stroke 
with a file across the cutting end will 
keep it sharp. By shaping the cuter the 
tool can be used equally well as a slitting 


rae 


Since each 
Kinds ‘of inlaying, it pays to" make ‘both 


sage oF a futing tool. The cutter is held in 
place with three or four stove bolts 

‘The second tool is made from two small 
blocks of wood and pieces of hack saw oF 
band saw blades. ‘The smaller block deter- 
mines the distance the inlay will be f 
the edge of the piece being inlaid, so it 
desirable to prepare a number of these 
blocks of varying thickness. Likewise, the 
width of the groove depends upon’ the 
thickness and number of the pieces of saw 
blades tsed, and therefore a supply of these 
should be kept on hand 

‘The groove in the work should be slightly 
Jess in depth than the thickness of the 
inlay. When the groove is ready, the inlay 
should be given a thin, even coat of glue 
and pressed into place, Cover it with strips 
of paper and clamp it with the aid of 
‘wood strips to insure an even pressure. 

Where stain is to be used, the inlay 
should be shellacked with a small brush 
to make it impervious to the stain, as it is 
essential to preserve the natural colors of 
the inlay. Tf a band saw or a variety saw 
is available, very creditable inlays can be 
made by gluing together thin strips of 
different woods and, after the glue hardens, 
again sawing the biock at right angles to 
the glued faces. However, inlays cost so 
little that few craftsmen aitempt to make 
their own—A. E. Grav. 
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New 1931 Geéia’ Units for 
Home and Shop Woodworkers 


COMPLETE line of low 
priced, ruggedly built, 
practical woodworking 
chines for craftsmen, artisans, 
farmers, mec 
what “Delta” 
ar, Every 
iven unit embodies numer 
ructional 
work and many years of sat~ 
actory service, The 1931 
Delta" live includes "1 
Handi-Shop, De Luxe Work- 
shop, Band Saw, Jointer, Cir= 
‘culaeSaw, Seroll Save, Mond 
Ing Cutter, and many other 
‘Woodworking items,all valle 
able for either electri 
line motor power. 


For Pleasure 
or Profits 
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DELTA SPECIALTY CO. 


Look! A ‘Shaper for only $49. 
& . and it's BOICE-CRANE, Built as only BOICE 
ici 


builds. Solid—weighs 90 Ibs. Substantial—hall ear- 
ings. Correct design—elevating spindle. Rigid 17 in, 
dia. table. Large capacity. A_ marvelous 

value for only . Ss. 


Get our new 1931 Catalog 
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Ts utterly unfair, of course. 
But if a man will smoke an out- 
rageously strong pipe, nobody is 
going to get close enough to him 
to appreciate his heart of gold. 
Don’t keep potential friends at a 
distance. Sic Walter Raleigh’s 
favorite blend is incomparably rich 
and fragrant—yet 20 mild as to 
beacceptableto the most fastidious 
pipe-sniffer. Nor does Sir Walter 
Tack body and real lavor. They're 
all there in Sir Walter Raleigh— 
as you'll discover when you try it. 


IT’s 15¢—and milder 
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| BEVEL GUIDE FOR SMALL 


CIRCULAR SAW 


SOME circular saw tables do not tilt 
SD and therefore cannot be used to cut 
bevels. To meet this contingency, the 
bevel guide illustrated was devised and 
found to work wel 
| If a guide of this type is to be used a 
| great deal, it should be carefully con- 
structed of hardwood. Suppose, for exam- 
Tong: cut 


the other (marked B) 10 by 20 in. If the 
saw table is very small, these widths and 
lengths should be altered to sui 


Plane a bevel on one side of each of the 
This 


pieces as shown in the drawing. 


ohare 
cane 


CLAMPS AnD surponrs ar)” 
tat Ens BF ODE 


‘Sketch, sbowine the adjestabl 
frosde in place on a dmail na 


oodea, bevel 
saw table 


bevel must be so wide that when finished 
it will allow the guide 0 be, aajusted to 
tun a bevel of less than 225°. The aver- 
age beveling work is between 224° and 
45°. “Hinge the pieces together as indi- 
cated, the narrow piece at the top, using 
two ‘small butt hinges. Mortise the 
hinges in the wood of each piece and 
fasten them securely with screws. 

Place two small chest cover supports or 
stays as shown, one at either end of the 
guide, and provide a locking screw for 
each.” Place the guide on the saw table 
and align it with the blade by measuring 
equal distances from the ends of the rip- 
ping guide. Hold it in. place with two 
small C-clamps, Set the fence to the 
required angle with a T-bevel and bring up 
the rip guide of the saw to guide the out- 
side edge of the work. (See illustrat 
above).—W. Cuvpe Lasatey 


HOW TO GRIND HOLES 
OF SMALL DIAMETER 


ASYONE who has had to grind an inter- 
nal diameter and found that the spin- 
dle nose of the tool-post grinder would 
not go in, perhaps by ‘io in., will appre 
| ciate the ‘spindle extension illustrated 

‘on the following page. It costs very little 
to make, and for what it costs, it does 
a great deal 

With its aid, holes can be ground up to 
about 11% in. long and less than half the 
diameter that can be handled with the 
regular spindle nose. A light cut and a 
| slow feed must be used, and more time is 
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Gek__|_—— 
‘A FLYING START 


70 SUCCESS 
IN AVIATION 


Greatest Guide Book 
Ever Published 


THE AVIATION MANUAL 


This book wil save. m 
reds "of dollars by "a 


of time and une 
is you's thorough 


‘ound ening in) Aviation” Mou ined it 
Shther you're ening to be pilot, mechanic, 
Tatlo wocrator, Gecidves the 


Hoo ‘panes and. 230 
, ‘eves hele 
felerence book’—even lang alter you've Anita 
Shu" peliminary” work! 


LOOK AT THIS 
LIST OF 24 FULL 
CHAPTERS 


st Detail 


Opportyaitis iy Aviation—The Business of Fly 
ine Liceme Reyuremes vacation, for 
Racharound of | Knowledze 


aad Firing Chabe tio, 6 
vi Eta 


ie—Vour First Outbt-stande 
he 


Prope’ —Wind | ad 
3D Plot Inspects ‘Hig Plane 

Advance Fiying—Laying a0 
Ait TealheThe Laws of Aviation 


He has 


f Stay of is fora 
Soden oficers ae noe balding important pos 
‘Som hntheAVEston" instey 8" plots a 


REGULAR PRICE $5.00— 
NOW ONLY $3.95 
With Your Nae In Gold On The Front Cover 


Now ou may ave thin tegutif 


Tepeadive, "ite bend 


Popular Science Publishing Co., 
Fourth Avenue, New Yorky N.Y, 
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required than with a special high-speed 
attachment; but the work will be done 
and done right. 

For mounting the extension, it is neces- 
sary to have a screw hole exactly central 
in the end of the grinder spindle, The 


SPINDLE — 


sp 
necessary. Both end faces of the exten- 


| sion should be relieved as shown, and the 


lands trued up on centers once’ more in 
the final operation, 

With an extension so made, the wheel 
will run without any appreciable chatter. 
‘The grinding wheel course, 
should be made 
holes of standa 


HOMEMADE TOOL TURNS 
KNOBS QUICKLY 


GMALL wooden knobs can be quickly 
‘shaped in the lathe with a tool fash 
foned from an old file as shown below. In 
shaping the point of the file, be careful 
not to overheat the steel, 

Place a faceplate on the headstock of 
the lathe and fasten a piece of oak oF 
maple (0 it, Turn the piece to the same 


sng WOOD SCREW 
p= —raceruare 


HARDWOOD DISK 
)) “FasTENeD To 
PACEPLATE 


BLOCK 


FINISHED KNOB, 
at? cenTRAL Howe) 


TOOL, 
FROM FILE 


‘The wooden blank is frst turned roughly to 
shape, thea finished withthespecialtuening tool, 


diameter as the plate, remove it, and bore 
4 %iorin. hole exactly in its center. Place a 
screw in this hole and refasten the disk to 
the faceplate. 

Prepare the wooden knob blanks to the 
length desired; in the center of each bore 
a smnall hole; and fasten one on the screw. 


Turn the blank down nearly to the diam- 
eter desired and then shape it with the 
special tool—Witttast ReNrRow, 


| 
ind face should be trued up, if 


POPULAR SCI 


| 


9:in.x 3-ft.Junior Back 
Geared Screw Cutting 


Hench athe, with 
snd Equipment 169 


yore 


(CE MONTHLY a0 


.NEW MODEL 


SOUTH BEND” 
LATHES 


3 
30 
sites, 


maper We shipany South Bend Lathe immedi- | | 
BE accly upon receipt of only 20 per cent of 
Catalog price. "Balance in! 12 equal 
monthly ‘payments. Write for Time 4 
Payment Catalog. @ 


It's the powdered 
[tralian pumice 
in LavaSoap thet 
euts the dirt 

without hurting 
| the skiv. Makes 
the dirtiest, 

greasiest hands 
spotless in 53 
seconds 


PLASTIC WOOD 


eg, Urs Pat. OF, 


“The painter knows the value of Plastic 
Wood as a filler in any good job. The 
carpenter knows the strength it gives for 
seiling comers and. incite. Consruc 
tion. ‘The cabinetmaker appreciates the 
finish that is possible where Plastic Wood 
is used for renovating antique furniture, 
and in high grade cabinet work. It 
handles like putty, hardens into solid 
wood, takes paint, varnish and lacquer 
perfectly, and when hard can be worked 
with any woodworking tools. 

‘And in the home, Plastic Wood is a 
household repair product for everyone— 
for filling mouse holes and cracks, hold- 
ing loose drawer handles and’ loose 
casters, filling old screw holes—as for 
example, with screen doors—repairing 
toys, and many similar needs, 


“Things to do with Plastic Wood” 


This is a 48 page illustrated book de- 
scribing over 100 practical uses of 
Plastic Wood for the home, the auromo- 
bile, the boat, ship modeling, etc. Ic 
gives suggestions that will save every 


wouschold many dollars. By mail, 10 
cents. 
Handles Hardens 
Like | Into 
Putty Wood 


‘Tube 28 cence |) Ih, cam $5 cents 1th. cam $1.00 
Solvent 35 and soem es 

‘At Hardware and Paint Stores 
Addison-Leslie Co, Mfrs, 
332 Bolivar St, Canton, Mass. 
Please send your 48-page hook “Things 10 
do with Plastic Wood for which I enclose 
10 cents. 
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and more graceful than 


IR the owner of a new motorized 
workshop who wishes to make some- 
thing that will give the machines a good 
{ry-out, a simple and satisfactory project 
is the magazine holder illustrated. Unlike 
most commercial holders, which’ are too 
short, it is 15 in, long, inside measurement, 
and is designed with simple, well-balanced 


‘The following units of the shop are 
used: combination, dado, and fret saws; 
lathe, and disk and drum sanders. The 
piece can be made, of course, without 
machinery, but the work will require a 
little more time. 

Plywood is the best material to use, 
Figured walnut, 
mahogany, oF gum 
is excellent, or a 
commoner plywood 
may be used and 
stained to the finish 
desired. The ply- 
‘wood should have 
the same kind and 
grade of veneer on 
both sides. A stand- 
ard 34 by 20 by 


60 in. panel will 
furnish — sufficient 
material 


The following 
stock is required: 2 
ends 10 by 1835 in.s 
2 sides and 1 center 10 by 154 in. 
tom 6 by 15% in., all 3% in. thick; 1 
hhandle 1 in, square by 16 in. long, which 
may be tured to the design shown oF 
merely rounded to a diameter of 1 in, 


My OF Prer oEsIGN 
Fon center oF 
SIDE BOARDS 


“"seeriow OF END = 


Details for Taying out the curves and 
making two varieties of corner Soils. 


Constructing a Magazine Holder 


A new design that is generously proportioned 


| By H. CALDWELL 


cepger AMD siges” 


“The finished magazine bolder as made by 
Mre Caldwell andthe assembly” drawing 


most commercial models 


The sides, center, | 
and ends are first 
cut to size, The 
sides. may have a 
fretwork design. in 
the center, if 50 
desired, After the | 
sides are cut, a rab- 
bet 34 in, wide and 
% in, deep 
machined on what 
are to be the front 
vertical edges. The 
tops of the sides and 
center are then fret~ 
ted to shape, A 
groove 34 in, wide and 4 in, deep is next 
dadoed in the center of the end pieces 10 
receive the center partition, ‘The ends are 
shaped with the fret saw, and a dado 14 
by 4 in, made in both sides of the end 
pieces $4 in, from the edge to receive the 
sides, as shown in one of the joint details 

‘This will bring the sides flush with the 
fends in the assembly. If a projection of 
4% in. is wanted, the dado should be made 
44 in, from the edges of the ends, as indi- 
‘ated in the other joint detail, 

be held with cleats or 

the latter being the stronger 

With the sides inserted 

in the ends, the position of the dado is, 

marked on the ends 14 in, from the bot- 

tom of the sides. The handle is then 

turned, and rosettes are prepared to finish 
off the ends 

Assemble the parts to sce if everything 
fits. Then glue up the sides, center. and 
fone end. When the glue is dry, fit the 
bottom, insert the handle, glue’ on the 

he rosettes, Trim up 


parr 


I, if walnut like the 
original holder, t of raw oil and 
turpentine, half and haif to bring out the 
color and’ grain. Apply paste filler, if 
esired; then spray or brush on three 
coats of clear lacquer. The edges of the 
plywood should te finished separately, 
since they must be stained to match the 
surface wood as accurately as possible, 
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HERE THEY ARE 
Fi Mlusteated 
Catalog 
‘SHIP MODELS 
AND 
STAGE COACH MODELS 


You Can Build One 


We furnish the 

parts, all cut to 

fit and ready to put together. Also full 
instructions as to how it is done. 

No tools required except a small ham. 

mer. When it finished you will have a 

beautiful ornament for your radio eabinet 


‘or mantel 
Write For Catalog 


Ship models $4.98 and $6.98 each 
Coach models $4.98 each 


Al models sent C0. D. plas few. conte 
by parcel post 9 any bn the Usted 


I foreign rders_must be accompanied by 
check or" uney" 


MINIATURE SHIP MODELS, INC. 


Perkasie, Penna. 


‘al os at 


‘page four of this issue. 
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TAKING PHOTOS BEFORE 
AN OPEN FIREPLACE 


ol making realist Hrepace scenes 


ARE fireplace photographs can 
bbe taken easily at night 0 as to give 

ct of illumination coming from an | 
fire. 

Arrange camera and subject as suggested 
in’ the diagram below, the camera, of 
course, being on a tripod. The shutter 
should be set on “time,” and the dia- 
phragin at about stop F.16. The short 
focus lenses used in kodaks are especially 
suital hese pictures 
ve a flash cartridge in the innermost 
comer of the fireplace towanl the camera; 


op 


Home Craftsman. 


A HANDY FRAME 
for the 


HOME CRAFTSMAN 


this will prevent halation, E there 
is a log fire, it is well to set a crumpled 
newspaper ablaze before lighting the fuse 
of the tlash cartridge. You will have ample 
time after lighting the fuse to get over to 


and the way the sharp, hard teeth of 


the camera to open the shutter. Mil Flex Midget Blade itesinto the 
‘After the flash, close the shutter, and | metalisinstantassurance of quality. 
the film is ready’ for development. Soft 


print paper should be used to tone down 
the high-lights—J. G. Prarr 


HOW TO USE SOAP FOR 


CLEANING FURNITURE | 74, Henny G. THOM 


mn, Us Ss A 


CASTILE soap is one of the safest and | 
best cleansers for furniture and also | 
for leather upholstery. Apply it with a 
cloth which has been dipped in water and 
then wrung out until it is only moderately 
ist. Remove the soap with 2 damp 
cloth ‘and polish briskly with a clean dry 
cloth of soft and lintless texture. Better 
results are usually obtained in this way 
than by using prepared cleansers and pol- 
ishes, many of which appear to give satis- 
factory. results at_first but ultimately 
jure the original finish. This is pa 
larly true in the case of upt 
ers, the finish of which is apt to become 
if cleansers are_used 
which contain strong solvents—L. D. T. 


New Have 


Also manufacturers of 
Metal Cutting Band Sas 


CLIP AND MAIL COUPON TODAY 


n advertisement ia POPULAR SCIENCE MONTHLY signifies the appraval af the INSTITUTE OF STANDARDS. See page & 


; Leverag --- 


| easy on the 
arms but 
® hard on the 


Loe. 


Sy, handle 
\ 


We 


E principle of 
leverage multi- 
plies your easy pull 
into a powerful foree 
when you use a pipe 
wrench, 


‘The handle must be 
tough and free from 
flaws to stand up 
under heavy strain 
which this Teverage 
exerts. 


‘Trio pipe wrenches 
inallaecbavedrop- 
forged steel handles, 
sate from selected 
stock and carefully 
heat treated. 


For light work 
‘or heavy duty 
it is salest to 
use a TRIMO 
wrench — and 


lessexpensive. 


TRIMD 
TRIMO 


Pipe Wrench 
Made by 
TRIMONT MFG. COMPANY 
Roxbury, Mass. 
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Cutting a Tricky Lock Joint 


By ¥. C, WITTICK 


ECENTLY I had occasion to make 
several small boxes of wood 44 in. 
thick. While planning the kind of joint to 
be used at the comers, I happened to 
recall seeing a neat and strong lock joint 
several years ago on an old oilstone box, 


‘The lock joint is both simple and stron 


am be formed quickly om a small clealar sa 


‘The design of the joint was worked out 
from memory, and the result is shown in 
Fig. 1 on the following page. 

This joint has many possible applica 
tions, and. with a little ingenuity’ and 
experimentation it may be made in si 
Varied forms and may even be ¢ 
with the miter joint as shown in Fig. 2 

Tn order to saw out the joints as quickiy 
as possible, a system was devised for 
doing the work on any small, circular 
bench saw. Dimensions as given are for a 

thick. If your saw is not 14 in. 
you can make the directions apply 
by substituting “one saw thickness” for 
each 3% in, given in the dimensions for 
saw setting 

To find the length of the boards for the 
sides of a box proceed as follows: 

For side No. 1 (as shown in Fig. 1), 
make the boards 1 in. longer than the 
inside measurement of that side of the 
box. For side No. 2 make the boards 34 
in. longer than the inside measurement of 
that side of the bo 

Extreme accuracy is required in all saw 
settings. Set the rip fence % in. from the 
Saw, and adjust the saw to cut 3 in, deep. 
Make the edge cut and the flat cut shown 
in Figs. 3 and 4. Do this at each end of 
the board, making sure that the joint is 
fon the same side in each case. The com- 
pletely finished side No. 1 is illustrated 
in Fig. 

In cutting the joints on 
the rip fence so that the s 
ccut 3 in. in from the outer edge and 1 in 
deep. Make the vertical cuts in each end, 
taking care that they are on the same 


of the board. Move the rip fence to within 
4 in, of the saw and make the second cut 
in each end as shown in Fig. 7. For the 
next cut stop the saw and carefully move 
the rip fence up so that it is almost flush 
With the saw, set the saw to cut 36 in. 
deep, 14 in. deeper than the first two cuts), 
and make the third cut in each end, as 
shown in Fig. 8. Set the rip fence 14 in. 
from the saw, adjust the saw to cut within 
14 in, of the top of the board, and holding 
the board in a flat position, make the 
fourth cut in each end. as illustrated in 

. 2 should now appear as 


coated with thin glue before being slid 
into position in the manner illustrated in 
Fig. 11 

‘The best appearance is obtained when 
the bottom of the bax is set between the 
sides. If the box is to have a lid, this 
should be put on in such a way as to cover 
the joints 

‘When making a covered box, all parts 
should be first joined together ‘in a solid 
unit, and the lid then sawed off, In this 
‘way’ a perfect fit between the lid and the 
sides of the box will be insured, 


mes Pim 
2S. 
mu 


ree 


The joint is ct in, 
Simple steps. ‘This 
an’ alse be_applied to 
the miter type of Joint, 


Panstixc always should be avoided while 
fresh mortar beds are in close proximity, 
‘on account of the tendency of the oil in 
the paint to absorb the moisture and 
fumes from the lime, 


—————_—__—— 
@ This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See Page & 
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Borscuze, True-Tone 
“i 


"TAKE any 
bisa 


EASY To PAY 


[BUESCHER BAND INSTRUMENT CO. f N 
1013 Buescher Block, Hkhar, Ind. i 
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ALLOY CHISEL SET 


COBWICAT 
SPECIAL ALLOY STEEL 
A supremely tough, 
ford aed ohiee 
nals aurence one 
when used for worst 
jobs imaginable. 
‘Use this set JUST 
ONCE and you'll 
ALWAYS keep it 


Fas Forel Prt €.0.2. 
Send No Money 


St writes “Send COD, 
Par 


Tes6 rind St Brooklyn, N.Y. 


prog: 
financially will be found on 
‘page four of this issue, 
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READERS SHOW INTEREST 
IN BOAT BUILDING 


HAT boat building is a hobby with a 

surprising number of Porctar 
ScteNce MoxtHty readers, was indicated 
by the letters that came into the office 
for months after the publication of two 
articles on the construction of a family 
motor boat, the Seascoot, in the March 
and April, 1930, issue 

Tt was especially satisfactory to know 
that so many beginners had been encour 
aged to build their first boat. Indeed, the 


A oat built by Allen C. White, fram 
Plans in Porter Sctesce Most 


articles were written by W. F. Crosby 
editor of The Rudder, with the express 
purpose of making the construction as sim- 
ple as possible for those who were unfa- 
miliar with boat building methods, 
‘Among the readers who had. never 
attempted such work before was Allen C 
White, of Moberly, Mo,, whose boat is 
illustrated and whose enthusiastic letter 


ed in one of “Our Readers 
s last month. Throughout the 
it has, to use his own words, given 


“wonderful service. 


TURNING LEVER VALVES 


EVER handle stop valves, of the 
4 ordinarily used where the water pip 
enters the basement of a house and at the 


water meter, are almost invariably hard 
to tum. A wrench is often used to gain 
but somet 


additional leverage, es the 


valves are located in such awkward posi- 
tions that a wrench is of little help. It is 
much better {0 use a short piece of pipe 
‘which can be slipped over the handle to act 
asan extension. Even so awkwanily placed 
a valve as that illustrated can be easily 
tumed—Laveess E. LecHrerrses. 
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SAVE 
$10 to $15 now. 
$50 to $200 later 


‘Waxing —to prevent body depreciation — 
2 precaution which any automobile dealer 
will urge you to take, Next time you wash your 


a, see how easy it is to wax it yourself with 
Johnson's Wax. This easy flowing, quick-drying 
polish gives you professional result without the 
ost of professional labor. Adds $59+$209 to your 
car's trade4n value, Absolutely insures the body 
against fm, ordinary scratches, dullness, and 
needless depreciation, Usually all that's necessary 
isa bottle of Johnson's Waxanda few-lean cloths. 
If traffic film bas accumulated, Johnson's Auto- 
mobile Cleaner will remove it, Just return the 
‘coupon, as thousands have, fora free asc can of 
Johnson's Wax as demonstration, Carried at all 
hardware, grocery, paint, ets stores 


Johnson & Son, Dent. PS 10, Racine. 
SSeS eRe ano 


15 pre and fear body fu 


INSTITUTE OF STANDARDS, See Page 8. 
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This Toy Airplane 
Does Everything 
Except Fly 
By D. D. CALDWELL, 


Int Lieat, 18th Field Artery, U.S. A 


Driven ty a gasoline engine, this 


plane makes from two'ta mive miles un How. 


fn hour. 


ten-year-old son and at the sametime | 
to design a practical ground training 
plane for boys from five to twelve years | 
of age was the twofold purpose that led to 
the construction of the small airplane | 
shown in the accompanying illustrations, 

The controls are identical to those of 
light plane, and all the parts are propor- 
tional, although the model was not, of 
course, made to fly. In gene 
fications are as follows: 

‘Type: 2-place, open, land monoplane. | 

Dimensions: Length overall, 9 ft, 6 in.; | 
height overall, 4 1.6 in.; wing span, 10 ft, 
6 in.; wing chord, 23 in, 

Power plant: 2)4-12. air-cooled one- 
cylinder gasoline engine equipped with | 
reduction gear and clutch, 

Power is transmitted to a shaft under- 
neath the engine through a sprocket and 
chain, On the left side the shaft extends 


T: BUILD an ideal present for my | 


|, the specie | 


Since the model bas the same controls 
airplane, it provides a ground course in 8 


out of the fuselage sulficiently to allow a 
sprocket to be mounted over the left land- | 
ing wheel. From this sprocket another | 
chain drives the plane by a sprocket at- 
tached to the left wheel. The plane has a 
maximum speed of nine miles an hour. 

Regular airplane controls are mounted 


Ocrowen, 1930, 


in the cockpit. ‘The steering actual 
done by the action of the small wheel 
tunder the lateral rudder. 

“The propeller is driven at 75 nv.at. by 
a leather belt which slips if the propeller 
hits anything, Every precaution was taken 
into consideration, for this plane is not 
only run by a boy but at times dozens of 
children are around it while itis in motion. | 

‘The clutch is operated by the left foot | 
of the pilot. When the clutch control is | 
pushed forward, it releases the engine, | 
allowing the plane to come to a gradual | 
Mop while the engine runs freely. The | 
propeller ceases turning when the. plane 
stops. By letting the clutch control back | 
and opening the throttle slightly, the | 
“aviator” starts off 


A SAW FILING CLAMP 
MADE OF WOOD 


TT HE aetvantages of the, home 
filing stand and clamp illustrated below 
e that it may be set up almost any- 
here, that it is adjustable to height and 
angle to suit the direetion of the light and 
the location where it is used, and, finally, 
that it allows the entire length’ of the 
Ww to be fitted on both sides without being 
moved ftom the clamp. It is also cheap 


SAW CLAMP ENDS CUT AWAY TO 
RECEIVE SAW HANDLE 


the homenade saw fling stand and 
asvine methnel of iting the ate 


to construct, the cash outlay 
ited to six’ bolts, preferably of 
diameter, 

In designing and making the stand for 
my own use, I constructed it from fairly 
heavy stock. The legs are 1 by 114 in, by 
3 ft. 9 in.; the notched clamp blocks for 
holding the jaws, 114 by 5 by 20 in.; the 

ses at the bottom of the clamp 
blocks, 44 by 3 by 20 in.; two pieces at the 
top, not shown in the drawing, ¥4 by 2 by 
20 in. the crosspieces near the bottom of 
the legs, #4 by 3 by 22 in.; and the upper 
crosspieces, ¥4 by 4 by 22 in., these being 
about 1 ft from the top of the legs. The 
Jaws are made from pieces 1 by 4 in. by 2 
ft. 4 in, tapered and shaped as shown in 
the detail sketches, 

About, the only improvement T might 
suggest is to make the stand less bulky 
and to provide an adjustable seat that 
also will hold it down.—E. E, Wotrer. 
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12 Most Popular Blueprints 


FREE 


Now you may have a full $3.09 worth of the 
iamous POPULAR SCIENCE "MONTHLY 
BLUEPRINTS FREE—each a complete detailed 
working diagram giving full directions and com- 
plete specifications for the making of such popu- 
lar things as a Sewing Table—Arbor Gate and 
Seats—a complete Workshop Bench—a Colonial 
Desk—a Tool Cabinet—a Sewing Cabinet—a 
Bookcase—Garden Trellies—a_wondertul -Gal- 
lean Ship Model—a Model of the St, Louis-Paris 
Plane—and a gorgeous Colonial Doil's-House. 
Just for a short time only we are making this 
lunusual offer in connection with 


THE HOME WORKSHOP 
MANUAL 


‘This greatest of all manuals for the home workshop fan shows how 
easy it is to build or repair valuable furniture, make toys, novelties, 
boats, ete—be your own electrician, radio expert, painter, 
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Here is the 
biggest 


bargain ever 
offered by . 


POPULAR SCIENCE 
MONTHLY 


garden craftsman, metal worker and all around construction 
You will save hundreds of dollars by following the 
UAL,” 


ir man, 
simple, clear directions in “THE HOME WORKSHOP MA} 
the newest, biggest, most practical guide-book for the home. 


The Greatest Book of 
Plans, Diagrams, 
Directions, Photographs 


illustrations show, step by step, 
how the amateur craftsmen can easily 
make hundreds of valuable articles 
cither for his own use or to make con- 
siderable pocket money on the side, It 
is the greatest and most complete hand- 
book of its kind published. 


Money Back if Not Satisfied 
Send This Coupon 


For a short time only we are slfering 
this amazing bargain to speed up sales. 
You may have all twelve of these 
blueprints of which thousands have 
‘been sold at the regular price of 25¢ 
each, of $3.00 for the twelve—NOW 
FREE with a: copy of the great, new 
HOME WORKSHOP MANUAL. The 
regular price of the Manual is $5.0. 
But if you order on the coupon here- 
with we will send you the Manual for 
$495 C. 0. D. and include with it 
these 12 most popular blueprints which 
are alone worth $3.00, 
Popular Science Publishing Co. 

381 Fourth Ave., New York, N. Y- 


Popular Science Publishing Co. 

381 4th Ave., New York City 

Seod_me the 12 BLUEPRINTS FREE (wath §3) 

ether with a regular 85 copy of THE HOME WORK- 

SHOP MANUAL. For this fall 88 value T am 10 pay 

valy $495 plus afew cents postage when the book 

fay IN FULL for both the bo 

ICT am divatifed 1 may” etara 

fund my money: 


rive, and this 
Sod the Biserint 
heat within ten days and you wil 
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Give faded old 


shingles new color 
with 
Creo-Dipt Stain 


Ho". EASY —how inex- 
pensive it is to restore the 
color and beauty of those fad~ 
ed old shingles when you use 
Creo-Dipt Brushcoat Stains. It 
pays, too. The creosote and pre~ 
serving oils used in Creo-Dipt 
Stains will add years to the life of 
your shingle roof or sidewalls, 
Ask your dealer today about 
the surprisingly low cost of Creo 
Dipt Brushcoat Stains. 
‘They are made by the 
makers of Creo-Dipt 
Stained Shingles. 
Meanwhile, mail the 
coupon for’ free illus 
trated booklet and at- 
tractive color chart. 


CREO-DIPT 
BRUSHCOAT 


‘Scicnee Proven That Ais Leakage Around 

Bisrs" sed” Windows Caoren 

Hicting Logsens rs Proved 
Now Cuaranted 
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FLYING WITH A | 

TEST PILOT 


was due to the fact that the air was getting 
thinner, making the readings of the instru 
iment inaccurate, less than the actual velocity 
Of the ship. 

In the course of our long climb we had 
swung out over Oyster Bay and Long Island 
Sound. Fleets of moored yachts, like tiny 
bits of floating driftwood, lay clustered in 
the harbors, The green patchwork of Long | 
Island spread out’ below, a score of tiny 
yellow jflanes the sie of fies marking Mitchel 
Field, We could see the glittering spire of 
the Chrysler Building and make out the toy 
skyscrapers of Manhattan, thirty miles, to 
the west. We could follow the thin white 
Tine of the Hudson as far as Bear Mountain, 
see & faint yellow streak in the Atlantic, 
Sandy Hook, make out the dim curve of 
‘Montauk Point, the far end of Long Island, 
pearly 100 miles away 


rt 


March, Crosawell took a Curtiss 
"Kingbird." with {wo 300-horscpower 
Wright engines, up to 26,500 feet over Mit- | 
Chel Field. Tt was filty degrees below zer 
fat the peak of the climb and he had to 
ireathe "oxygen continually. Another test 
pilot at Wright Field, Dayton, Ohio, some 
time ago, hada thrilling adventure’ while 
‘at the top ol the sky” on an altitude climb, 
Above the “deadline” ‘of 30,000 feet, the 
tube of his oxygen tank accidentally slipped 
from his mouth. Before be could bend over 
and pick it up, everything turned black, He 
had "passed out” in the thin air. When he 
regained consciousness, the ship was plung- 
ing. toward the earth, the altimeter hand 
pointing to 8,600. ‘The plane with its uncon- 
cious pilot had fallen’ four ‘miles through 
space, 

During our descent, Crosswell showed me 
how the stability tests are conducted, After 
adjusting the stabilizer to hold the plane in 
level flight, he pointed to the nose of the 
Falcon. It began to drop. We were diving. 
‘The hand of the air speed indicator crept 
ahead to. 110. The green patchwork of the 
Feds ruched up toward us. ‘Then Cresswell 
Calmly removed hie hand from the stick and 
placed it om the side of the cock 
{o the longerons beside my” seat. 


T dung 
fer 4 few 
seconds of diving, the nose began to rise, Tt 
swung slowly above the horizon, then see- 
sawed deliberately up and down, settled even 
with the line where the sky and the Atlantic 
met, and we were ying level again, A 
properly designed ship is required to resain 
hormal flying position when the controls 
fare released under such conditions. 


EXT, the nose was pulled up into a 
IN aimb. Again, Crosswell’s hand appeared 
fon the end of the cockpit. The ship was 
flying iteell.” Azain the ocean seesawed 
before the blunt nose of the Falcon and 
again the machine ended in level flight. 
xt Crosswell swung the stick to one side, 
A wing dipped low. With the stick released, 
the dragging wing slowly rose as if by mazic 
and the plane sailed along once more in 
formal position. ‘The other wing was simi- 
larly dipped and rose of its own accord, 
Crowell grinned back. Then be kicked 
the sbip into a turn and took his feet from 
the rudder pedals. Gradually the nose crept 
back until we were ying. straight again, 
Then he put the Falcon into a 
leased controls and let her strai 
‘On practically all tests, when an obser 
ver is not carrie, the maximum load is 
taken in the form of lead shot. This ballast 
| is done up im canvas strips sewed toretber 
hhage wales. Each “wafile™ 
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our own, here cha 
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SMALL Things Make 
BIG Ones Possible 


JN every big construction 

job there are thousands 
of “little items” which, by 
doing their work well, make 
the big jobs possible. 


Important among these little 
items” are American Serews 
—they are seldom in sight 
but always “hanging on”. 
Their sharp gimlet points 
and true running threads 
make them easier to drive 
and surer to stay in place. 


Ask your hardware desler 
for American Screws in 
the little 5 cent “HANDY 
PACKS” — the convenient 
way to buy and keep screws. 


on 
ei 
AMERICAN SCREW CO, 
PROVIDENCE. P.1..U.S.A. 


Put It Together With Screws 
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FLYING WITH A TEST PILOT 


ten, or twenty pounds. They are strapped 
or wired in place securely so they cannot 
bbreak loose." When Crosswell_ tested. the 
hhuge “Condor,” he carried 3,600 pounds of 
birdshot as ballast 

Sand was used in place of birdshot a 
few years ago when Thomas Carroll, famous 
test pilot of Langley Field, Virginia, was 
carrying on experiments with ailerons. He 
attached two sind boxes to the wing tips 
ff his machine so arranged that he_ cou! 
release their contents at-will. In the ai 
he could let the sand run out of one box 
and then measure the pressure on the stick 
required to hold up the weighted wing 
with the ailerons. 


NCE, he took off in a midwinter test 
‘and at 5,600 feet let out the sand in 
fone bax. When he Gnished his tests, he jerked 
the trip to let out the sand that was pulling 
down the other wing. The trip worked but 
the sand stayed in the box. It had been 
Slightly damp and had frozen solid, Ca 
roll couldn't. land with the weight ‘on the 
‘wing because as soon as the speed. dropped 
‘off In coming to earth the ailerons would no 
longer be able to keep the dragzing wing up. 
For five minutes he dove, wageled the stick, 
and rocked the wings, trying to shake the 
frozen chunks loose before he succeeded. 

‘Another unusual experiment with ballast 
was carried on by Lieut. Harry Sutton, x 
Young Army flyer at Wright Field, Dayton, 
‘Ohio. Sutton ‘made more than 3000 tail 
spins seeking to learn their secrets 
them of their menace. He placed 
deical can of BB shot at 
plane arranged so its contents could be re- 
leased through a trapdoor in the fuselage if 
necessary. Day alter day more shot was 
Sided while Sutton went up and spun the 
plane with its increasing load. 

Each time, as the center of gravity moved 
‘more and more to the rear, the ship proved 
harder to bring out of the spin. Finally 
Sutton reached a point where it kept spin- 
ning tle dumped the ad when, ony 
1,000 feet from the ground. is are 
far from dare-devil stunts. They are cold~ 
blooded investigations that teach the engi 
neers how 10 make the air lanes safer for 


'N SPIN tests, ballast takes the place of an 

‘observer, always. One life is enough to 
endanger In these gyrating plunges in a ship 
out of conteol. The Department of Com- 
merce requires that every plane it licenses 
shall demonstrate that alter a spin of six 
complete turns, it will come out in one and 
a half turns after the controls have been 
eutralized. If the plane won't do that, it 
ie reengineered until ft will. With the ground 
Durring past the nose of the machine at 
dizzying speed, it is dificult for the pilot 
to Keep track of the turns in a spin. Usu- 
ally: he picks out some prominent landmart, 
fasily seen from the cockpit, counting the 
‘umber of times it goes by. "In one test, a 
few months ago, Croswell purposely spun 
down for 5,000" feet, making twenty-three 
complete turns before coming out. The 
average plane spins about five turns in a 
thowsand-foot drop. 

‘When giving a new ship a spin test, the 
pilot notes particularly any unusual. pres 
ores om the control stick, any” bobbing of 
the nose, or any tendency of the nose to rise 
{nto the dreaded flat spin, the type most 
dificult to recover from. 

Because a trained engineer can tell most 
from such firt-hand observation, the major 


ity of test pilots have engineering background. 
More technical knowledge is required for such 
‘work than for other types of flying, for the 
test pilot is often relied upon to’ aid the 
designer, in “ironing out the engineering 
bugs” that sometimes appear ina new 
plane. His work supplements the wind 
Tunnel tests which are’ the basis of modern 
aircraft construction, Because of the smull 
scale wind tunnel models, errors may c 
jn. At Langley Field, the huge tunnel 
ipped to. use air compressed to twenty 
times that of the ordinary atmosphere. ‘The 
effect is the same as increasing the size of the 
models tested. 

While we had been making the stability 
tests, the Falcon had “descended to. 3,000 
feet,” As we came in for a landing, a red 
sport plane from Roosevelt Field ‘crossed. 
‘our path a thousand feet below, trailing its 
shadow on the ground. In. the hangau 
after the fight, Crosswell explained some 
the other rigid tests that a new type of ship 
must undergo, His voice, and all ordinary 
Sounds, seemed faint and far-away to my ears, 
deafened by the roar of the big Conqueror. 


ESIDES the tests which we had made, 

the pilot must Bnd out the stalling speed 
Of his plane with the motor off and also with 
the engine on full and the ship pointed up 
tnt is hanging by is prop” nthe sky 
He must discover the lowest possible landing 
And take-off speed, the shortest run required 
for landing and taking off, and the periorm- 
tance of the plane with different loads, 
When he finishes, he writes a letter 0 the 
chief engineer of” the company making the 
plane, giving. all the data he has collected 
during the tests. One pilot carries out the 
tests from bexinning to end. 

‘Sometimes there are special requir 
that have’ to be met before plane 
cepted by a customer. “Last spring, a high- 
Speed, two-place observation ship, the “Hell 
Diver,” was built for the U, 8. Navy by the 
Curtiss company. The contract. stipulated 
‘that it must be capable of making a verti- 
cal dive of 10,000 feet, Some people thought 
hat such a dive would wash off the wings, 
It was up to Cromwell to prove that it 
wouldn't. 

He climbed to 17,000 feet above Anacostia 
Field, near Washington, D.C. Then be 
hhurled the bullet-nosed. “Hell Diver,” with 
cagine roaring, into a. perpendicular’ plunge 
timed directly’ at the tiny” air field straight 
below. 


"AQNACOSTIA field 


wasn't any larger 


as I dove. 

A the end of 100 feet, the ship was 
traveling between 300 and” 800. miles an 
hhour. It was moving faster than the pro- 
peller could pull it and he had to shut off 
the racing engine. In less than thirty sec- 


feet of space. When he began to level off 
terrific centrifugal force jammed him dow: 
in his seat as though he tipped the scales at 
six times his actual weight. A too sudden 
halting of the plunge would have driven the 
‘blood down from the pilot's head, “knock 
ing ‘him out.” 

‘The work of test pilot is packed with 
swift-moving adventures, But they are the 
kind of adventures that have practical value, 
that teach aeronautical engineers to make 
better planes, that contribute lamgely to 
inereasing the safety of those who travel by 
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The only course in 
Radio sponsored by RCA 


LET THIS SHORT-CUT HELP YOU INTO 


IHOUSANDS of men are making 
good money at Radio—and so 
an you! 


Commercial training is all you need to 
give you the professional confidence and 
ability. You can secure this training in 
Your spure time... through a marvelous 
home-laboratory course sponsored by the 
Radio Corporation of America. Our big 
FREE Radio book tells all about it. 


Put the finishing your Radio 
experience. Get the"How"*as well asthe 
“Why” of Radio with this commercial 
training. Only an hour or so a day—in 
spare time—is all you need. As part of 
your course, you receive absolutely free 
Of extra charge—a magaificent outlay of 
fine apparatus, With this outfit you learn 
tobuild fine sets and solve the radio prob- 
lems that bring good pay. You acquire 
not only the ability bur the confidence 
to succeed in a real commercial way. 


Training backed by Radio 
Corporation of America 
(Our graduates arein demand everywhere. 
‘Theyenjoy greater success because they're 


posted right up-to-the-minute in erery- 
thing in Radio, Radio's progress each 
year is measured by the accomplishment 
Of the great engineers at work in the re- 
search laboratories of Radio Corporation 
of America. This Radio organization sets 
the standards for the industry. 
Money back if not satisfied 
‘The lessons prepare you for success in 
all phases of Radio—manufacturing, ser- 
vicing, selling, ship and shore broad- 
‘casting and all types of Radio equipment. 
‘A signed agreement backed by RCA as- 
sures you of complete satisfaction upon 
completion of the training—or your 
money will be promptly refunded. 


Read this thrilling free book 
It may mean the turning point in your 
life. Ie gives you the real “dope” about 
Radio and it describes in detail the fi 
mous raining thathas enabled us to place 
thousands of our students in fine posi- 
tions, usually from 3 to 10 days after 
graduation! Ie ellsin40 fascinating pages 
and photos all about Radio's brilliant 
‘opportunities for adventure and success. 
Mail the coupon now—the book is 
absolutely free! RCA Institutes, Inc., 
75 Varick Street, New York, N. Y. 


RCA INSTITUTES, Inc, Dept. EXP-10 


Street, New York, N.Y. 
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Gentlemen: Please send me your big free 40-page book which 
tells about the great opportunities in radio and about your 
famous laboratory method of radio instruction at home, 
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ODD RULES HAMPER OUR CARS ABROAD 
Continued from page 4 


piled up against the upstream side of the 
body “and poured over into the driver's 
compartment, drenching him to the waist 
Finally, he bit upon the plan of tying both 
front doors open. After that, the current 
roared through his compartment and only 
his feet and ankles got wet. 

Aiter a car is sold, delivering it frequently 
presents additional problems, A few years 
ago, a buyer asked to have a machine de- 
livered to him on a high plateau of the Andes 
‘Mountains in Peru. ‘There was a good road 
fen the plateau although nothing bot ama 
trails led up the steep sides of the mountains 
‘The only way the automobile could be trans- 
ported to the plateau was by taking it to 
pieces and packing it up the winding trails 
‘on the backs of the Hamas. 

‘Deliveries in certain sections of India can- 
not be made on Tuesdays or Saturdays. 
According to the Hinda Calendar, these are 
inauspicious days for business deals and 
customers refuse to accept cars then. The 

ime of day at which a new automobile is 
cepted is also given careful consideration, 


A certain hour i referred to in the Calendar 


NE Hindu custom has ive 
walesmen a. talking point which they 
have not been slow in using. This is the 
‘common practice of marrying in a neighbor 
ing village. This results ina great deal of 
fnter-family travel and much of it is now 
done by automobile. 

Religious pilgrimages also help the sale of 
moderate-priced cars in India, Nearly “a 
‘million worshippers each year go to Benares, 
the saceed city’ of the Hindus, many: of them 
folng by motor car 

Will the adding of an accessory, popular 

Je of a car in'a foreign 
land? That isa question the manufacturer 
‘must ask himeelt. He i never quite sure, 
For instance, a year or two ago a shipment 


‘The maker expected them to attract favor 
fable comment. They attracted comment, but 
fot. the kind desired. 

"The purchasers found they could not run 
their automobiles without paying a. special 
tax on cigarette lighters. The Bolivian gov- 
femment operates a monopoly upon matehes 
and has passed a law making it legal to use 
a cigaretie lighter without paying a tay. 

When American manufacturers began in- 
vading foreign markets with their motor 
trucks, they ran into. several unexpected 
objections to their use 

In Spain, when the drivers of horse-drawn 
sirass hail 10 begin operating: motor tracks 
they protested violently. It seems that they 
hhad been in the habit of climbing to the tops 
fof their loads, om night hauls, and taking cat 
haps. The horses knew the road! and needed 
‘no guidance. But gasoline trucks wouldn't 
Scr themscives, and the drivers bad to stay 


FEN the trucks were sent to Caleutta, 
India, they had to compete with 
“human dray hones,” husky native porters 
who carried immence load: on their backs 
land worked for ten cents a day. With sch 
Competition, the dealers had a hard time 
Introducing ‘their large machines 
In many countries drivers must keep to 
the left-hand side of the road instead of the 
right. Consequently, the machines are re- 
Quired to have the’ steering wheel on the 


right side and American cars sold in these 
‘countries are so equipped. 

Other traffic rales sometimes affect the 
sale of motor cars abroad. In Copenhagen, 
Denmark, and in Amsterdam, Holland, work 
men almost universally ride bicycles to work. | 
This bicycle traffic is so heavy that certain 
streets are closed to auto travel during the 
morning, moon, and evening rush hours to 
ve the two-wheeled ebices complete right 

One of the strangest traffic regulations is 

lect at DirValley, near Stavanger, Nor 

A ‘single narrow road winds up the 
mountainside. All morning, the one-way 
trathe is up and all afternoon itis do 


"THE superstitions of the people have much 
to do with regulating trafic in India, For 
instance, it is considered unlucky to. travel 
‘west on Friday or Saturday, east on Monday 
for Saturday, north on Tuesday or Wednes- 
ay, and south on Thursday. It is held that 
4 traveler who sets out on a journey. on 
‘Tuesday will have his house burn down oF 
will be robbed by thieves while he i a 
If he leaves on Saturday, the same misfor- 
tunes are likely to beiall'him. If he begins | 
his trip on Sunday, he is sure to fall sick 0 
the way. Only Wednesday and Friday a 
considered, propitious days for starting. a 
ys most of the traveling. 


inSouth' Atsica, many highways are tol 
rats with ates at such frequent intervals 
that itis ‘customary. "to carry a servant to 
‘open them. ‘Hence, it f frequently necrsary 
{0 proside some sort of separate compart- 
‘ment for this servant in order to sell Ame 
nsmade cay in tis part of the work. 

Ta other counties, where wonten are. re- 
cuited by custom £0 be sereened from sieht 
then they travel. abroad, spect. curtains 
Tnust_be- installed as. part O¢ the regular 
‘siuipment of motor cats. 
sclmgroement i autmobie aceed a 

smerica are nal slways appreciated in foreign 
ands "Several sears ago, when headlights 
which due the ilumination were intro- 
Uhced in place of the glaring lamps that ha 
tncen used heretofore, the stesmen in foreign 
Countries found there Was. no demand {or 
them. ‘The car with the brightest hewlights 

id the best. No. matter how caretully the 
factory. engineers focus the lights down 10 
the road apd devise ingenious atrangements 
of bulls, “reNectors, and etts, “owners. 18 
Some countries will urn these lam upward | 
‘ntl they’ flare dizecly into. the eves of | 
‘ther drivers, The theory ie that the: man 
feith the brighiest tights’ will see best and 
Saleswen for American-miade cars have been 
tunable to convince these foreign buyers that 
the rile does not hold ood 


OT long ago, a globe-trotter who has 
aNtraveled! more than a maillion miles over 
the surface of the earth returned (rom a teip 
around the world with this. comment: 
“Travel in far-off countries is just one 
autorobile after another. Gone are the 
Stately, stif-legged camels, the ponderous | 
‘ee the lonely caravans. ‘There's a | 
filling station at every oasis in the Sahara 
and from Rangoon to Mandalay the toad is 

lined with signe reading: “We Fix Flats” 
{In bringing about this dramatic change in 

world travel conditions, American mantl 
turers bave played a leading part. And in 
introducing 'their_machines nto” the far 
corners of the globe they have met and un- 
‘a host of unusual and unexpected 
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RADIO NOW WALKs, 
RIDES, AND FLIES 
2 


to the man carrying it on his chest. The 
microphone is 2 close-talking one parided tn 
hack and mounted in. stall leather case 
Fastened to this isa leather strap with buckle, 
enabling the wandering or flsing broadcaster 
{o strap the device around his head 
Columbia's thine pounder designed 
3 mainly’ along the same fines Tt i's ive 
Hotels Start You With | hyacinth st aaeie 
Salaries up to*3500 a Year Hing ws. “roving rae ot hi own 
iving expenses usually included | i ti i oie 
diving expenses wsually tm = fastened to shoulder holsters when the 
announcer needs his hands to hold notes or 
field glasses. Both the NB. C-and Columbr 
Dygmy transmitters are used with wire ant 


inging | [HE reason for the siference in weight 
‘umntii | A and power between the two. is that the 

N. B.C, out, lighter by eleven pounds, was 
‘designed originally to broadcast the semsa~ 
tions of a parachute jumper while descending, 
hile the Columbia tnit was ma 
broadcast aports reports. N. B.C. has used 
tiny transmitter fora year, and Columbia's 
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(Continard rom pase Hb 


| may carry the mikes as near the scene to be 


described as necessiry. The truck is manned 
Ly two announcers, two engineers, anda driver, 

‘The first, and thus far the only time, the 
mobile station was used was. in Admiral 
Byrd's parade of welcome in New York 
jo June. It still is in the early experi 

Its filty-watt short-wave transmit 
weighs more than 1,000 pounds, inclu 
batteries and ampliiers. N. B. C. engineers 
trying to reduce this weisht to-a point where 
the transmitter may” be lifted. quickly” and 
easily from the truck and loaded onto a boat 
train, of airplane. 

To enable studio oficials to keep in con 
stant touch with the announcers aboard, 
short-wave receiver, tuned to a transmitter | 
at the Woodridge, ‘N. J., station, was also 
installed. ‘Thus the truck Is a combination 
broadcasting station, studio, and receiving 
station on ‘wheels 


Broadcasting programs by short-wave | 
transmission is comparatively new. ‘The fist 
ime N.B.C's 300-pound portable was 
brought into play—which, incidentally, also 


was the first time a radio. progr 
bbroadeast from a plane—was ‘on W 
ton’s Birthday. 1929. Burke Miller, N. B.C 
director of special events, had conceived a 
stunt, known as “Over and under New Vork 
in One Hour.” 


ESLIE JOY, announcer, was to fly in 
circles over the city for twenty: minutes, 
describing its appearance from a height of | 


4500 feet. He then was to Tan 
J, airport, rush in an automo 
ie escort to an excavation at Canal street 
End the: Hudson” fiver: New ‘orks where 
construction of a tunnel under the river was 
in. progress, descend sisty-six feet and walk 
‘out into the tunnel for a 

feet and again describe what he saw. Th 
idea_was to give a bird'seve and ground: 
hoe’s view of the city within one hour, 

On this oceasion of shortwave broad: 
castine’s debut, trouble, its almost insepar- 
able companion, was in top form. Here ts 
hhow Miller, who accompanied Jos, told me 
‘what, happened: 

“We had guaranteed that, if the studin 
would give a ‘lin’ musical program while 
we were speeding from airport to tunnel, 
We would make it in twenty-two. minutes 
We had been promised police escorts Irom 


Hudson and Essex counties, N, J., and New 
York City, ‘The Jersey” police’ inet us on 
time, bat they couldn't help that the draw 
b the Hackensack River Was 


opened, ‘which delayed. us three minutes, 


THE New Vork side, the police missed 
us, so we didn't arrive at the top of 
the excavation until twenty-seven minutes 
aiter landing in Newark. When we didn ap: 
Tear on the dot, our teliet announcer at the 
unnel stepped into the equalization cham- 
ber maintained at such jobs to. provide a 
transition between normal air pressure and 
the high pressure below, Just as we drove 
up, the door of the chaniber clanged shut, 
oi to be reopened for twenty. minutes 
The portable in the plane worked like a 
charm, but the radio audience got the 
=rguni-bos's slew through another, voice.” 
Short-wave nest played a spectacular part 
at President Hoovers inauguration. A short 
wave transmitter, tuned to a receiver al 
WRC, National " Broadcasting Company's 
rezular station in Washington and a short 
wave receiver. thned toa transmitter a 
WRC, ‘were placed. aboard an Army plane 
ying’ over the capital 
In addition,“ (Continwed on page 143) 
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RADIO NOW WALKS, 
RIDES, AND FLIES 


five announcers were stationed at as many 
points on the ground, each of them linked by 
‘Wire line to WRC. When the ground announ 
cers spoke, their voices were heard, via WRC, 
by the radio audience and by the announcer 
in his plane. When the latter spoke, his voice 
was broadcast by WRC to the radio listener, 
the five ground announcers, and back to hie 
selt. This was the first time a man in the air 
carried on a conversation with his associates 
‘on the ground, hearing himself talk by radio 
in the baryain! 

Even more remarkable, from. 


ing. standpoint, was the 
rent Presidential review of the At 
Fleet off Hampton Roads, Va. In 


oadeast_ listeners heard. announcers 
speak from the top ofa hetel at Viesinis 
Beach, from the Navy. ditigible Ley Angele, 
‘and from the eruiser Salt Lake City. 


HE ditigible carried a short-wave re- 
ceiver, a long-wave receiver, and a seven 
land one-half watt short-wave transmitter, On 
the Salt Lake City was a ffts-watt short. 
wave transmitter and a. long-wave. and a 
short-wave receiver. On top of the hotel at 
Virginia Beach, the control 
broadcast, ‘were wo. short-w 
and a short-wave (ranstn 


fing, panel at the control 
took the program to. Na 
Company ‘headquarters in New York and 
thence to transmitters of WJZ, WEAF 
and the network 

Milter, 


Here is what actually. happened 
who as in ch 


Be, was at a microphone on 
He called Georte Hicks, 
the Ler 


ed Angeles, and 
James “Wallington, announcer aboard the 
Salt Lake City.” ‘Listeners heard. him call 


fand heard Hicks and Wallington answer 
But in order to speak to the announcers 
fifty miles away, Miller's volce traveled to 
New and ‘then came back by radio 

and WEAF to be picked up by 
the announcers afloat and in the air. 

When Hicks spoke his voice went by short 
waves to the receiver at Virgins Beach and 
then on to New York. Wallington's voice 
traveled. the same route, but when Hicks 
heard Wallington, or vice versa, their voices 
Went first by short-wave to shore, then by 
Wire 10. New 
WEAF transmis 


readeast of the Byrd recep 
Until “two days before did “anyone, know 
whether the parade would end atthe New 
York City Hall or proceed further uptown 
For (wo months previously, National Broad. 

engineers had been! making tests to 
din what zone between Battery Park and 
Fifth Avenue at Sisty-sixth, street, where 
the reviewing stand usually is <et up, they 
could best depend on the new mobile tran 
milter. 


“THEY ound, for example, that the can 
yon of lower Broadway was poorest 
because of its towering steel structures. ‘On 
the other hand, upper Fifth Avenue, which 
ismuch wider and has lower buildings, proved 
10 possess acceptable quality. Because of 
interterence, the receivers had to be set up 
directly on’ the line of march. Seven of 
them were established alone the entire route. 
But the coeincers aw that, at all of thee 
points, ordinary antennas for reception would 
ot do. They decided that, to “get” the 
truck, antennas had to be strung across the 
Street. Permission to do this was asked and 
obtained from the (police and the owners 
and tenants, 
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iad from pase 133) 


‘Then what happened? Just two days 
ahead of the show, it was decided the pa- 
rade was to march only as far as City Hall 
‘This Knocked out five of the seven receivers 
And the truck was used for a distance 
nly four blocks! 


DMIRAL BYRD and his men arrived at 
A’ poon ona Thursday. A few days before 
the National Broadcasting Company’ en- 
feared the Relic, largest tux in. New York 
| Harbor, and. on Tuesday’ evening Mile, 
Zeampanied by "Wallington, the announcer, 
dnd three. engineers, set out, {o sea to find 
| Byrds ‘This i how Aller told me the story 
| PX; 420 o'dock on Wednesday morning, 
in the semidark, we sighted the City of New 
| York in tow of the Eleanor Bolling.” F. V. 
| Becher" one of ‘our. laboratory’ engincers 
| Nas so'eacited he couldn't walt to st up bis 
Shortwave transmitter. He ran up to the 
| Bridie of the elie? and, with an ordinary 
| Rind ‘Mashlight, began to talk to the City of 
ew York in’ dash ‘code, Immediately, 
| tiiaker light at her topmast answered, in- 
| tiiting who we were.. Becker wore out two 
flashlights explaining what it was all about 
“Then ‘we were asked to come alongside 
and the conversation was continued through 
irexaphoness From our side, It Was con- 
Tucted. by. Wallington, Before he had had 
time to. identity himlf, the explorers rec~ 
Unieed his voice, shouting, “Hello, ts that 
Sou, Jim: Wallington?” Jim's was one of 
Xo" doices trom home the men had beard 
ularly, during their two long. years in 
Tule America® ‘As announcer for station 
WGY, of the General Eletric Co, Schen- 
Mads, N,V which every other Saturday 
fight Sent meseazes to the expedition, Jim 
fia been.a link between the explorers and 
their families and riends 


"YT was now almost six and besinning to 
fet light. Admiral Byrd, through a meca 
phone, asked us to stand clear until ful 
Buylight, promising to talk to us by radio 
ft eleven, "He then invited us aboard. | Wal- 
fington and T set out in a small launch in a 
rough tea, Neither of us felt so good, When 
wwe Bnally saw the Admiral, he told us he 
had a certain radio contract of which he 
feared our stunt might be a violation.” 

But the radio men are used to disappoint 
ments. N.B.C-s twenty-four pound trans 
Imitter was designed especially for use by the 
ite Henry. J. ("Buddy") Bushmeyer,, the 
} parachute jumper and instructor (P. 

July. 30, p.25; Aug. "30, p.66), who was t0 
describe his sensations while jumping from a 
plane. In seven tests, everything went fine, 
But im the broadcast, poor “Buddy” became 
Smike-shy” and forgot to talk. 

However, a few. weeks previously, the 
pigmytranemitter had been given a\ suc~ 
fessful trial in Floyd Gibbons’ walking 
broadcast at Lakehurst. Miller and another 
| NBC. oficial, carrsing ten-foot bamboo 

poles between which the antenna was strung, 
Followed ‘Gibbons wherever he went, like 
fan bearers behind a sultan, 


Endless texts and untold trouble are the 
price paid by radio engineers for the enter- 
fainment and ‘information of the listeners, 
When, beginning September 13, the yacht 
races for the America’s Cup are run off at 
Newport, R. 1, the radio audience, it is 
planned,” wil bear Samuel Whetheril, ex- 
perienced yachtsman and writer on the 
sport, give a description of the event from 
the crow’s nest of a Navy, cruiser 

“AST write this weeks ahead of the race— 
cenaineers are making elaborate tests to deter- 
‘nine the best pick-up point for the broadcast! 
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(Continued from page 21) 


location was a hillock about three and a half 
miles from home, south of the valley of the 
Os 

‘We arrived before dawn. Everything 
was in readiness for the trial fight a: soon 
as the sun rose. However, the first glide 
‘was not made until a gentle breeze sprang 
uup from the west. My brother placed him- 
self in the glider. There was a rope atsached 
to the forward part which I was directed 
to pull. Upon receiving the signal, Tran 
with the rope. The glider rose ceautifully 
jn the air. It passed over me and traveled 
something” lke 600 feet.” 


SEVERAL other shorter fights were made 
the same morning. ‘They ended when 
James accidentally held the rope too long 
land the glider crashed on one wing and 
was damaged. Later, accompanied by 
Charles" Burroughs, Montgomery made a 
number of 200- and 300-foot glide 
same year, In his famous book, “Pr 
‘Published in. 

ts ‘Mor 
itor Lougheed, 
Air. 


cess, as does 
{ary of the National Aer 


in his “Vehicles of the 


‘The weight of this fist glider was only 
thirty’ pounds ‘and that of its rider ‘150, 
About this time Montgomery tried to build 


‘an engine, but his homemade castings were 
unsatisfactory. Once he tried to fig up a 
propeller he could tuen by” hand but’ he 
Tound that maintaining balance required all 
his attention in the aie 

Seeking a better. method of keeping the 
machine Aying level, he designed his second 
flider, a." larger machine equipped with 


hinged allerors at the rear of. th 
wing. This was in 1885, 
tury. before 


‘quarter ofa cer 
leron-balanced planes. becam 
wed it was mare 
Montgomery 
Constructing the 
rad of curved. 


icazo World's 
Aeronautical Congress. 
Here he met Octave Chanute. This famous 
aerial "pioneer at one time proposed that 
they experiment jointly at the Otay farm 
His trip showed Montgomery how little the 
reat scientists of the world really knew 
‘about the laws which govern human fight 
He decided to begin at the beginning and 
for the next ten years experimented with 
model instead of large machines 


N 1003, he stretched a cable 150 feet above 
2 valley at Santa Clara, where be had 
assumed the position of profesor of physics 
Colles. From the cable, he 


that was stable 
ing year, he completed  full- 
size tandem monoplane. In the steep San 
Juan Mountains, "a hundred miles from 
Santa Clara, he tested it with the help of 
three cowboy friends. The craft. revealed 
remarkable powers of ight, but the tests 
came fo an end when Montzomery put his 
foot in a squirrel hole in landing and 
sprained his ankle 
Few of his asociates at the time took his 
experiments seriously. ‘They frequently 
Spoke of him as “a man who bas turned 
syeat talents to little use because of an air- 
ship mania.” Only (Coutiuued om page 146) 
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professional parachute jumper, to ride his 
Era(t several thousand feet into the air at 
tached to a hot ‘and thea cut loowe. 
‘On April 29, 1905, fifteen thousand people 
gathered at the Hitie mission town of Santa 
Ciara to witness the spectacular exhibition. 
inged lider with red tips was 
the "Santa Clara” and was at- 
tached to the swaying, bulging, hot-air bal- 
loon. Maloney, “known to fame as. Pro- 
fessor Lascelles,” appeared wearing brilliant 
slik tights familiar to parachute jumpers at 
‘country. fairs, 


AT ELEVEN Aat.” says a contemporary 
‘account, “the big balloon bezan 

writhe and shift {rom side to side in an effort 

to leap into the air; it seemed anxious for the 


fseent, ‘The aeronaut was in reality ans 
fous as he took his place on the saddle 
the aeroplane and. waited. Photographers 


were busy at work; reporters were plying 
their questions; the’ neighboring housetops' 
‘were filled with onlookers and those who 
ad been admitted to the vineyard moved 
to and fro and made their comments in a 
fer of excitement. 
‘Goodbye, everybody 
“This farewell was shouted in a clear 
resonant, voice by the aeronaut, For an 
instant he was seen darting glances, about 
to see that the ‘ropes were free and then, 
like’ rocket, be lett the ground. 
“Goodbye!” sounded from many throats. 


“ip, up went the balloon until it became 
fa speck in the azure depths. When, at a 
iheight of some 4,000 feet, the balloon and 
the aeroplane separated, ihe hearts of the 
spectators throbbed anxiously; but as the 
illoon heeled over and dropped earthward 
leaving the aeroplane on high, the shouts, 
and cheers became deafening.” 

For more than (wenty minutes, Malor 
dipped ‘and. spiraled, sometimes diving ata 
Speed estimated at sixty-eight miles an hour. 
Hie had been directed to iis start- 
ing point. ‘But, as he 
balloon, be lost 


In five or six 
ke and. turned 


about. In coming d seed through 
two clouds, Because ‘much alti- 
tude om bis flight and there was a forest 


‘Of tall trees be did mot want to cross, he 
‘decided to land at a point three-fourths of a 
‘mile rom the place where the 

fscended. He made a half-circle and came to 
‘earth so gently that, althouzh he landed on 
his feet and bad to’ support the forty-cight 
pound glider with his hands, he was not 
Even jarred. This ight machine had carried 
its 150-pound rider on a flight of eight miles 


HE next day, the newspapers ofthe 

country were filed with the exploit. Over 
the San Francisco Bulletin’ full page story, 
was the headline : 

“WINGED MAN RIVALS BIRDS ON 
HIGH AND SWEEPS SKYWARD RIS- 
ING IN MARVELOUS AEROPLANE’ 

snosher heading. declared: 
PAINTED BUTTERFLY SOARS, 
SOLVING PROBLEM OF SAILING HIGH 
IN THE AIR" 

‘Octave Chanute wrote that the flicht 
was "the most daring feat ever attempted” 
and Alexander (Continued om page 147) 
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American Unknown to Fame 
First Man to Leave 
Earth on Wings 


(Continued from pose 148, 


Graham Bell maintained that “all subsequent 
attempts in aviation must begin’ with the 
Montgomery machine.” ‘The exhibition had 
been an unqualified success. Montgomery's 
cighty-year-old mother had journeyed from 
Otay to see her som prove to doubters that his 
machine, which contained less than $20 worth 
of materials, could navigate the ai 
‘To. the experimenter, the show was only 
a means to-an end, He set out, the next 
year, on a “barnstorming” tour with bal- 
loons and gliders, giving exhibitions at 
country fairs to raise money enough to carry 
‘on his work, During the year he used five 
hot-air balloons and one gas bag, five oF six 
rs, and three riders, A training station 
‘was established to instruct the reckless par- 
Achute'men in ving the machines.” These 
daring jumpers knew little of the planes 
they rode, but they were ready to attempt 
anything. 


NCE Maloney, for instance made a sharp 
turn at high speed, warping the wings 
suddenly, and the erait” turned a complete 
Side somersault—the first “barrel-roll” of his- 
tory. Another rider, David Wilke, now res 
ing at Tempe, Ariz, not to be outdone 
by’ Maloney, made tw side-somersaults, one 
ther direction. Then he made 


Drought" the machine toa sudden | 
settled to earth. Alter that, Mont- 
fomery- adjusted the conirols to permit only | 
Straight tying and gentle turns. | 
With the money made rom he ahi | 
tions, the pioneer was ready’ to proceed wit 
his work! when misfortune engulfed him 
ayain. He was planning a fight ncroes the 
Santa Clara Valley from a point cn Mount 
Hamilton, near the Lick Observatory, $000 
feet above seu level, when the seat ‘earth 
‘quake of April 18, 1906, destroyed his work 
‘hop and his- machines. Te was not until 
491K that he was again in a position to re- 
sume his work, With suficient. backing ‘to 
build a powered machi 

‘On October 1, of that year, he took off 
his last fight. He was testing a new 
tlider at" Eversteen, Calif. Fifty-four 
essul hops had been made, In 
Iireeze above a gentle slope, the craft sailed 
upward to a height of thiriy feet when his 
iscistants saw Montgomery's hands 
irom the controls and his body fall limp. It 
is believed he was attacked by" vertigo, to 
Which he was subject, 

“The unpiloted machine crashed on one wing 
and Montgomery”was hurled. through’ the 
uy wires, landing on his head. “For a time, | 


he appeared to be only slightly injured and 
talked to his wife and helpers.» Then he 
few worse and passed away three hours 
after the accident, just as the doctor, who | 
hhad been summoned, appeared over the 
Brow of the hill, 


to build one is little; to fy is everything !* 
‘Montgomery, who made a thousand fights, 


‘was the first to attain this end, He was "The 
Father of Gliding." 

‘The comparatively slight _ recognition | 
riven his work is one of the mysteries of | 
‘aerial history. Possibly because he worked 
alone and wrote little, he has remained 
relatively unknown. ‘Today, when wines are 
common, unstinting recoznition should 0 
to this frontier experimenter who led in the 
conquest of the air 
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BUILD IN HASTE, REPENT AT LEISURE 


it untit now because, to me, it is the least 
Important part af a’ residence, although to 
many persons it ranks first, To me, this part 
(of the house is simply a place to wash clothes, 
ddry them, and for containing a boiler anv 
fuel room. “As Jong as these items are con- 
venient, sanitary, and modern, I can. sce 
Tittle difference ' in the ultimate results 
obtained, regardless of where the various 
units are placed, 

In the average house, one fourth of the 
construction cost is represented by the base 
ment. The laundry and heating plant, about 
the only’ departments that the basement 
usually contains, can be placed just as well 
‘on the first-floor level, and often to advan- 
tage from the standpoint of cost and con: 
venience, A basement, however, sometimes 
posesses the advantage of requiring less 
ground area. 


5 TO the construction details of my resi- 

dence, U have followed the most prac- 
and yet economical that T know of, The 
foundation is hollow tile and brick. The 
walls above grade are brick veneered on 
gypsum plaster board and frame. Windows 
‘on the lower floor are surrounded by’ stone 
work. Metal sash are used throughout the 
hhouse. ‘The windows are glazed both with 
plate and health glass. Each window has a 
roll screen which, of course, need never be 
removed. 

‘The roof of the house is somewhat unusual 
It is covered with copper shingles. That is, 
teach shingle is made of copper. Such a roo! 
need ive the house owner no concern for 
Years. Of course the covering could have been 
slate, asphalt shingles, of any other good 
material. The fact that the rool is practically 
unbroken makes its cost relatively. small 

‘The chimney, in the center of the main 
portion, measures eighteen by eighteen inches 


‘smaller 
twelve-by-twelvesinch chimney provides a 
ood draft, it is more a matter of luck than 
design. With the larzer size, however, there 
falways is ample draft. Downstairs, inthe 
living room, a wood- or coal-burning’ fie: 
place is built into the wall adjacent to the 
chimney 


{MLOORS are double construction, and even, 
though carpeted, are finished in quarter 

sawed oak. This is done in event the floor 
surface ever is exposed to view: and it is 
also a more durable construction than the 
less expensive floors 

Interior walls are all plastered on sypsum 
plaster board, so as to be free from cracks, 
Cement plaster is used, and the walls down. 
stairs are given a textured surface, painted 
and glazed to obtain the desired effect and 
to make them easy to clean. Upstairs rooms 
are papered 

Woodwork is waxed walnut, except on the 
second floor where I have used Sellow: poplar 
‘and enameled it 

‘This house, which can be called a large 
residence ona moderate scale, i extremely 
easy to live in_ Tt can be kept clean without 
‘much effort. Such features as the floor tile 
at the entrance, the easily-cleaned walls, and 
the simplicity of interior details makes this 
Possible. Furthermore, the building as a 
‘whole i more economical than usual with a 
hhome of this size, because of the desizn and 
construction. The roof will need practically 
no attention for years to come. ‘The total 
area that needs periodic painting is almost 
eclxible. 

Perhaps afew words about the dining 
room, or rather dining rooms in general, wil 


(Continued from pase 67) 


not be out of place here, Usually this room 
{S one of the most costly in a house, and at 
the same time is the least wed. My dining 
room is used less than an hour a day, The 
breakfast nook takes care of most eating 
requirements. People still put dining rooms. 
Into their homes because it has been done 
for so many years but the dining room habit 
may be broken in time, when the waste of 
stood space is fully realized, 


F YOU are going to build, study the prob- 

lem carefully and decide whether you 
really need to make a large investment ina 
room you will use so little, One way of 
solving the puzzle is to have a. combined 
living and dining room, ‘That is, a room 
normally used as-a living room, but ane that 
can be converted into a dining hall when 
occasion demands, This is an arrangement 
that can be met easily when the original 
plans of the house are’ made 

The house I have described is so situated 
that the drive to the garage approaches (rom 
the rear. The plan can be employed as well 
‘on a lot that makes necessary a front or side 
approach, if space is available atthe rear 
for turning the car into the garage, Not much 
room is needed for this purpose with the 
average size car 

‘To assure ireedom from low water pres 
sure, clonzed pipes, and discolored water, 
‘brass piping was used throwzhout the house, 
Although more expensive than iron, trom 
the viewpoint of first cost, brass is the more 
economical over a period’ of years because 
fof the freedom from repairs, “Hot water is 
provided by an instantaneous heater, gas 
fired. Wherever the water and waste pipes 
are concealed between wall surfaces, doors 
fare provided so that access can. be had easily 

‘event any changes or repair work is t0 
be carried ture of 
my brary 


HE heating system is of the steam-vapor 
type, with a low-pressure boiler in. the 
masement. Radiators are concealed, which 
adds to the appearance and at the same time 
conserves valuable. space 

“Thermal efficiency 1s obtained by: thorough 
insulation of walls and. roof. The material 
used for this purpose is cane fiber-board, 
Side walls are double-insulated, a layer of 
insulation. being applied between the brick 
veneer and the frame, and another layer 
hetween the gypsum plaster board base and 
the frame. The gypsum board itself has an 
insulating effect, but is not as efficient as the 
fiber board which is applied beneath the 
gypsum on the third-Aloor ceiling, and beneath, 
the roof thus affording adequate insulation at 

the most vulnerable points 
“The three-wire system of electric wiring, 
now standard in Ohio, is used. throughout, 
es are contained in flexible, armored 


T estimate the average cost of the house at 
around ‘$15,000, Of course, this will vary: 
Somewhat with locality, but it ought not be 
much greater, because building costs in Akron. 
areas high avanywhere, It cost me forty-two 
cents per cubic foot, making the total some- 
‘what more than $15,000, But since it was 
built, material and labor costs have dropped 
so that, today, the per cubic foot rate in 
Akron could be as low as thirty-two cents, 
‘making the total cost approximately $13,500, 
This low rate is rezarded as temporary, and 
undoubtedly wil increase after a time. With 
the employment of cheaper parts and materi- 
als the cost of the house, of course, could 
bbe reduced apprecably—probably as much 
a ten cents 2 cubic foot, 
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[We HAVE FOUND A way | HAVE FOUND A WAY | 
TO END MISSISSIPPI 
FLOODS 


(Continued frum pace 47) 


happened. ‘There had. been a 
ty feet below the top of the 

times out of twenty, the 
levee would have toppled. This time, instead, 
it plugged ts own leak by falling into the 
hol. 

One popular fallacy is that when a levee 
breaks, a solid wall of water, many feet high, 
rushes across country at express-train speed 
land overwhelms people in their homes 
Actually, as water surges through a levee 
tureak, ‘it spreads fanwise, Immediately. it 
lows dawn and by the time it has gone fifty 
miles it is advancing at only: a mile an hour 
There is plenty of time to warn inhabitants 
in the inundated area, ‘The only reason some 


{their homes will he flooded. 


GOMETIMES levees fail because ising 
‘waters undermine the foundation and 
cause the levee to cave into. the Fiver— 
even before they reach the top of the levee 
‘That is the reason why the levee must not 
bbe too near the bank. “When we need earth 
0 build up a levee, we must be careful not 
to dig for it right in front of the levee site 
In that case, when the river rose, the levee 
foundation might "be attacked, causing. the 
levee to fai, 

Levee Lullding is expensive now because 
of the long haul we have to make for earth, 
‘The men who built the smaller levees dit not 
have to go so far for material because they 
needled less, and therefore coult take it fro 
nearer the levve without endanger 

To move dirt 
levee requires trem quipr 

drag line” machines, whieh look something 
ce Meam shovels but swing. their buckets 
fon cables instead of solid arms, do the Work 
‘The largest of them pick up six to eight 
‘cubic yards at once. So long are their booms 
that they can ‘fll'a bucket with earth and 
deposit. It 320 feet away. Important new 

rillarles to these machines are caterpillar 
actors that Wallow through seemingly. im 
sible spots with five, ten, oF even hiteen 
Cubic yards of soll, Little drag-tine machines 
‘with about thirty-five-foot boom load them, 
‘one. cube yard at a scoop, 

‘The season for this work starte in mid. 
July and ends about the middle of Dever. 
ber: High water and rains stop the work. But 
the’ hydraulic, method ean be used all the 
year around. ‘This has been done suecess(uily 
along the lower part of the river 


Big 


JOR this method, walls are built at the 
front and back of the levee site, and a 
mixture of water and earth is pumped through 


4 pipe from the river side into the inclocure. 
‘The earth settles, and a Ail is built-up until 
ft tops the walls. Then new walls are built 


higher, and the process repeated. until the 
levee is as high ac desired, An alternative 
way is t0 place the original retaining walls 
at a azeaer width than the lee, and then, 
after filing, to scoop up the dirt {rom the 
sides with machinery and place it on top. 
Once the levee is built by either "dry" or 
“wet methods, itis not going to stay there 
unless we protect it from the elements. and 
from the river. As heavy rains would cut it 
to pieces, we “sod” it by planting Bermuda 
sass, This takes root everywhere and grows 
rapidly. Tt binds the toil together and pre~ 
‘vents erosion 
‘Another enemy of the levees is the river 
which slashes away at its banks, ‘The 
heavy cutting comes at the sharp bends. Tt 
is not exceptional, (Continued om page iso) 
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A WAY TO END MISSISSIPPI FLOODS 


but average culling, for the river to eat into 
the outside curve of a bend at the rate of 
from fifty to eighty cet yearly! The land 
does not disappear, for exactly the same 
amount is added to the opposite bank; in 
other words, the squirming river is changing 
its course. "We must prevent that, for it 
‘would soon undermine and cave in the levees. 

“That is what “revetments” are for. Revet- 
ments are flexible mattresses, of brush or 
concrete, laid under water to shield the soft 
banks against the current’s action. They 
extend from the river bottom up the bank 
to low water level. They must be flexible, 
to take the shape of the uneven river bank 

Tmagine a carpet woven of willow brush, 
two or three hundred feet wide and nearly a 
quarter of a mile long. That is a typical 
Brush mat used for revetment. A Boating 
factory on a barge moves slowly down the 
fiver, weaving and laying the mat as it oes 
Stones, in cribs of the mattress, weigh it 
down to sink it to the bottom, 


CENTLY, an innavation has been per- 
fected and used with success—exible 
mats made of reénforced concrete blocks, 
Used for revetments instead of the willow 
mats, Two sizes of concrete blocks are being 
Uused—the smaller size one by three feet and 
the larger five by eight feet. The blocks are 
fastened together by wire to make the mat- 
tress, which unlike the willow type is. laid 
from the bank out toward the center of the 
For iurther protection, the river bank 
where the revetment is placed is paved with 
Concrete from the low water level, where the 
revetment ends, to the top of the bank. 
‘The fact that the Mississippi is one of the 
kinkiest of rivers, and caves badly at every: 
bend, does not improve the situation. Because 
of the expense of revetments, I have been 
asked why we have not cut a channel straight 
throuzh "and entirely remove the bends 
Personally, I should like to cut one, But the 
problem is not as simple as that. ‘The river 
Hiro many’ fect in is long, twisting course 
around those bends, If we were to cut a 
channel straight through, we would give the 
river a much steeper grade and a. swifter 
Current. Below the cut-off it probably would 
attack the bank and rip it away—and then 
there is no telling where the river would go. 
[Levees and revetments will keep the river 
in one place—until a high flood comes along 
To. provide for that high flood, our plan 
includes Roodways. 


NATURAL basins pace the main river 
IN “for most of its length. ‘These are the 
areas which the river, without levees, would 
Periodically overflow. By using levees here 
nd taking advantaze of matural walls there, 
‘We cat wall off am area throuzh the basins 
Which Nature bas provided and make a 
oodway or emergency path for the food 
waters. 

"Thus the thisty-mile New Madsid. Flood- 
way’ will divert water from the main river 
just below Cairo, I, when it reaches danger- 
‘0us heights. The floodway parallels the river 
pd returns the water to t'at New Madi, 

Another projected artificial channel, the 
220-mile Borul Ploodway, bezins at Akan 
sas City and extends southward fo the mouth 
of the Red River. It runs parallel to the 
tain Fiver, through a basin that was formerly 
overflowed by every. moderate flood. In ou 
plan, the Boeut Floodway should not ‘have 
Yo carry ood water oltener than oace in 
about twelve, years. 

‘Really a continuation of this channel is 


the Atchafalaya Floodway of which the 
Atchafalaya River, natural outlet of Red 
River, will be a part. This floodway, 120 
miles ong, empties through the Atchafalaya 
River directly into the Gulf without return- 
ing any of the flood water to the Mississippi. 
Is levees, fifteen miles apart {rom one side 
to the other, will confine 
for the last eighty miles of 
the Atchafalaya River have free flow over 
the entire natural basin thirty to filly miles 
wide, When completed, the Moodway itself 
will be used to carry flood water only once 
in about fourteen years 
‘Water is diverted at flood times into these 
Aloodways by a. method unusual in this 
country but” used estensively on the Po 
River in Italy. At the head of each of the 
three is what is termed a “Fuse-plug levee,” 
from three to five feet lower than the reat 
of the levee system, The heights are so chosen 
‘that at times of extraordinary Moods these 
levees will be overtopped by water, break, 
and let the water through into the floodway. 
Grdinars ods will be eared in the mal 
‘Third and last of the key projects in our 
system of Mississippi flood ‘control Is. the 


tect the city of New 
twenty-eight miles downstream, 


Orleans, 
Here a six-mile floodway is being built {rom 


the Missisippl to. near-by Lake Pontchar- 
train, which empties into the Guli, At the 
Mississippi end is a movable dam a mile and 
a half Tone—the whith of this end of the 
loodway 


HEN flood water threatened! New Or- 

leans in 1027, it was necessary. to 
dynamite ‘the levee’ below the city, thus 
flooding the surrounding country, so aave the 
metropolis. But by the Mood searon of 1051- 
1932, by which time we hope to have the 
Bonnet Carré Floodway ready, we will be 
able to demonstrate a new way of controlling 
the flood, ‘Traveling cranes will lift {rom 
their places as many ak noceasry of the 
‘wooden “needles” that make up the face of 
this dam, ‘Through the openings, water from 
the Mississippi will race along the floodway 
aand pass harmlessly into Lake Pontchartrain, 
‘The level of the river will drop, and New 
Orleans will be sale, 


river is reforestation, ‘That is, planting the 
‘upper sections of the Mississippi Vs 


trees in the belief that they they will reduce 
the flow of flood water. I might point out 
that as long ago as 1844, long before there 


had been any’ appreciable deforestation of 
the Mississippi Valley, the river had a flood 
which by the St. Louis wage has never been 
‘equalled. Tam convinced that you might as 
well try to stop winds blowing from the 
Gulf of Mexico as try to stop floods by 
reforestation. 

Now that we are sure we are right, we are 
pushing the work through. A large part of 
the levee-building is already finished, two 
‘years from the start of the ten-year progeam, 
The New Madrid and the Bonnet Carré 
Floodways are well under way. 

A definite order governs all our activities. 
First attention gos to the areas bordering 
the river that are now in critical’ danger, 


jew Madrid Floodway, on the south 
bank of the Arkansas River, atthe upper 
tend of the Yazoo basin, at the Bayou tes 
Glaises Loop, and at ‘the Bonnet Carré 
Floodway should be completed within three 
for four years from the date of the flood 
control plan's adoption. 
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GREASE AND STAY CLEAN, 
SAYS GUS 


‘Continued from pase 24) 


slow out of a petcock that the service stations 
don’t Tike “em, ‘Then there's always the 
chance that an extra big rock will Ay up 
from the road and knock it off 

"Not much chance of that the way roads 
are today,” Madison sc “Vl take a 
chance on that, and the time it takes the 
cil to run out ‘makes no difference to me 
Will it be much of a job to fit one?” 

“Takes only a couple of minutes,” said 
Gus. “I just run a regular pipe tap into the 
hole. It cuts out the old threads and makes 
@ new thread that will take a regular pet 
cock. Then I screw in a good bronze pet- 
cock that has a spring to keep it tight. Of 
‘course you want one that is in the off po 
tion when the lever is straight down $0 


‘ou figure out what size pipe 
Madison inquired interestedly 


AT'S easy,” Gus replied 
iggest pipe’ tap that will ft in the 
the oil pan that is just right for the 

regular quarter-inch pipe tap.” 

I right, go to it!” Madison ordered as 
us shot lubricant into the last fitting. 

“By the way,” he added, “how can you 
tell whether grease or transmission ol 

sr to lubricate the chases. bear | 

"There isn't much choice,” Gus replied, 
kind of favor heavy transmission oll in place | 
‘of ordinary cup 
just oll with 
solid. If the bearing is built so that a bit of 
flow is needed to get real lubrication, grease 
doesn't do. much good till the friction bas 
‘made the bearing hot enough to melt the 
grease. Of course grease stays in better and | 
If the job isn’t done often enough, you make 
‘Out better with grease. 

“But if you lubricate often enough so 
there's no. chance of the bearing running 
dry, you'd recommend. transmission oil?” 
Madison suggested | 

“That's my idea of it,” Gus replied. “These 
automatic lubricating outfits that are fitted | 
to some makes of cars all use 
very heavy oil at that 
s0 easy to push the plunger or step 
pedal of the automatic outfits that you can 
do it every hundred miles or 30, 


next car I get is going to have auto. 
‘chassis lubeieation,” Madison 
nT won't have to monkey with 
at all” 
‘Sure you will” he said. | 
¢ aulomatic systems shoot the 
oil to every bearing. You have to. lubricat 
some of the important bearings on the steer 
ing ear by hand anyhow, Of course the 
automatic outfits do save @ lot of time and 
they're fine if, you don't forget the hand- 
lubricated bearings 
A short time lat 
down the road unde 
“| kind of wish I lived in that town,” 
Madison murmured to himself. “Never mind, 
old bus,” he added, patting the steering wheel 
affectionately. “‘you won't be bothered with 
‘any more dry bearings I'l see to that mysel 


-— 


NEXT mosth—Gus and Joe solve 
@ queer auto lighting problem — 
they show you how to get best results 
from your head lights and to make 
the stop lights more effective. 


Madison was spin 
Drricht and cheerful 
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You can see Ethyl | 
“knock out that ‘knock’” 


\ 


HIS “knock” demonstration machine, which is 
hown at state and county fairs and other public 
yatherings throughout the country, enables you to see 
Ethyl "knock out that "knock’.” 
made possible by the Midgley Bouncing Pin— 
a device attached to the demonstration engine which 
group of lamps on the instrument board to flash 
* every time the “knock” occurs. A wattmeter registers 


Us 


ing developed and a tachometer shows the 


is turning over. 

In these demonstrations, the engine is run first on of 
dinary fuel. Ie “knocks,” the lamps flash, you note the 
position of the needles of the wattmeter and tachometer. 
‘Then the valve controlling the fucl is turned and Ethy! 
replaces the ordinary fuel. The “knock” becomes fain 
and dies, the flashes become dimmer and disappear, the 
engine runs smoothly, quietly. At the same time you see 


Ocroux, 1930 


In terms of your own car this means improved per: 
formance through greater power and flexibility, quicker 


easier handling and slower depre- 


hyl Gasoline is good gasoline to which leading oil 
companies are adding Ethyl fluid, the anti-knock com. 
pound developed by autome 
motor car performance, Try Ethyl in your car. You wi 
see and feel the difference. It is on 
ps bearing the Ethyl emblei 


ive research to improve 


ale everywhere at 
hown below, 


Fue ktoune 


Wherever you drive—whatever the oil 
company's namece brand avsociated with 

sy pam bearing the Ethyl emblem 
‘represents quality gasoline of high anti- 
Knock rating. 


Te actice iegredient used in Fest fil ileal 


reese 


ETHYL GASOLINE 


es SUPER POWER 
US Jeno skeuene & PIPING 


nen, with, Grinnell Company as it . 
really ls, Autonetic Sprinkler pro- for instance 
tection for which it first won inter- 

national lame anc leaderstie i not 

the entire business of the Company. 

its equally high reputation for nary M 

other industrial 


NY large manufacturers are finding that the high steam 
pressures and temperatures of the super power era have 


and commodities has been built on made it possible for them to modernize their power plants huge 
super-standards of manufacture end savings to themselves. 

‘on original conceptions which are A packing company saves $50,000 a year, for instance, One 
well known to engineers and archi- 


paper mill will save $220,000 a year. Another $110,000 annually. 
‘These savings represent from 25% to 35% on the total cost of 
modernization. 

‘The transition from low pressure steam to super power has 
placed a new responsibility on Grinnell Company, one of the coun- 
try’s greatest fabricators of power piping. Processes were evolved, 
machines were developed, plants were built, men trained, all to 
fabricate piping to control the increasing power load with new 
standards of dependability. And, as interpreters of enj 
plans for fifty years, we naturally built products with low installa- 
tion and maintenance costs in mind, 

Grinnell lap joints, bends, and welded headers, all hear the 
stamp of Triple XXX. 

Our engineers will advise yo 


tects. Businessmen,too,needtoknow 
the real quality in these products 


on power modernization, without 


obligation, 
POWER ENGINEER The ORGANIZING HAND 
‘Special machine for making extra prepares for your needs 


heavy lap joints, 


famous Hyon 
irpeelect operation of your steam radiators 
Pipe Fabeieation. Pipe bends, welded healers and the 
‘Triple XXX line for super ower work 

Pipe Fittings perfectly threaded, accurately machiced 
aad rigily inspected 

Pipe Hankers featuring cany adjustability afer the p= 
ing in up. 


Sprinkler Sten with the famous Quare 
bulb head. The worl’ largest speokler manutierurer 
ol oct 


GRINNELL @ company 


Branches in all Principal Cities Executive Offices: Providence, R. I. 
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MILD, yes «and 
yet THEY SATISFY 


= cigarette #eTASTE I, 


SUCH POPULARITY MUST BE DESERVED 
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